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(57) Abstract: It is intended to provide dnigs which have 
cholesteryl ester transfer protein inhibitory effect and are useful as 
blood lipid lowering agent, etc. Namely, compounds represented 
by the following general formula (I), salts thereof, and medicinal 
compositions containing the compounds of the formula (I), 
salts thereof or prodrugs of the same: wherein Ar' represents 
an optionally substituted aromatic ring group; Ar^ represents 
a substituted aromatic ring group; OR" represents optionally 
blocked hydroxy; R represents acyl; and R' represents hydrogen 
or optionally substituted hydrocarbyl. 
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^i^if-Ti^A (HMG-coA) m7hmmt:mm-tmmtmm\c^\^^xm^bfi 
T*3 ^ . m}m^Btm^ir^m<Di^r\^MLx-^(Dn^-i!)^h^:Lt-A^±mmM 

0mm^i3\,^Xm^M^^l:^X\^^^ (N. Eng l.. J. Me d. , 3 4, 4 98 

-511 (1999) ^(D9)}m±+^M^m^x^ ^i^(Dxnts:v\ jfiL 
15 m^(r>Mmm)>-^-W^ (hdD -=i^;^TD-/V'aS:ass»lili?^S<^^^^ii£ 

nm^yr^-t:Lt-is^^m}\^^h^X^^ (N. Engl. J. .Med. ,3 21, 
1311-1316 (1989) , Am. Heart J. , 110, 1100-1 
1 0 7 (1 9 8 5)). jfiL^HDL-=il^;^XP-/l'^±#$*S^^J«M^b 

'imm.^^m. im-t^f^^(om:nt\^x^n-^t\^x\^^. 

20 =iV':^=r3f\^=^:^'rjv^WU (CETP) {iHDL>5^bLDL*3J:t;«M<£^^ 
y xKge ( V L D L) ^^©3 y /^:i^;^x/K^ife3i^MIKi-SlieKT*fe D ( j . 

Lipid Res., 34, 125 5-1274 (1993)). ziV:^'rn—;V 

25 (1) *f^imt^^^UfcW=il-;^7^o-/HiHDLl^j;<9§l^^j0^tt. l^i^^ 
i^-=iu:^'r^—/i-T-y/\^hyy:^y:^y—^ (LCAT) (^i^ffl&^JtTHDL 

_htr=i i/^x y /i^^;^x/Wc^|^$tbSo HD L±©=i y /i^^^^-T^^Wt c E 

TPlc:J;^) LD L^V LD Lt:: h y i/y -fe y Kif^l^T'fei^ ^tl. LDLg^l^^ 
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( 2 ) HD Lfir E-^^HD L i: jfeofc^ic: L D L^^fls^^ LTffF»-Sl 

5 c E T p u:^y^x2^/ummmm^^^ < m-^ltv^^ n t ^^bs ^(^ikt-e 
ETP<bifiLc|3HDL-='i/y^f^p t (Dm^i^m \.xnm^t^uT(o^mM. 

J; i9CETP?gttm*i-SiifiL*HDL-=3W;^7=-n-/^ig^:d5±^-t-5 (j. ci 
10 in. Invest. , 84, 12 9-137 (1989) , Atheroscl 
erosis, 110,101-109 (199 4) )„ C E T P Sr^mb:fc> 7 
y:^i^^^y^^^:^:i3XXfhyi^:^ v^y y h ^C*5V^-C L D L - = v-;^ 
^^-}\^mm^hm-^ (J. Biol. Chem. . 266, lO'TQe-lO 
. 801 (1991), Nat.Med., 5, 138 3-13 8 9 (1999))„ 

15 ^fc.^^6«jSIS:0^e)5t^-i^igMJ;iJ;l9 CETP^14;a5^^iJ>*fc{*^«bfcA-e(i 

jitL'tiHDL-3 V>^-rP— >'^MS;5S±#L-CV^5 (Nature, 342, 448 
-4 51 (1989), Atherosclerosis, 58, 17 5-1 8 6 (1 

9 8 5) ) c 

^J.}L(0^^-h>hC E T vm'^WmmmWMnm-^-h^ HDL-=tl^;;^XO 

20 -)Vhmm(oW^1i^-h^hn7L fetu. C E T P^tiSrPl*i-tLf^Sl!ii?^jiS 
l3:Mi-5^^S^T»f5rtdST-#5i:»^^nSo lll^x CETPfiH4MM 

/Kft#}CJ;Sillfl)R?i!W^^§ti5:5^ GET P^^^3^iV^l^I^fe X' 

25 N A^S^-ra r J; D Kfi^^^c GET PSIi4^Pl# Lfcm^tc, jk^t^HD L - 
3W><iTn-/HiSdS±#U gjllS!^t;^f£<^iiJS««'J$nfc (J. Biol. 
Chem. , 2 7 3, 5 0 3 3-50 3 6 (1 9 9 8) ) „ Ltcfi^^X. GETP 
^^^mi-t^MMii. HDL;6^f)LDL. VLD L'^O^' l/;=^xn-/l-^i^« 

# u mmmtmi^xh s hd l - ^ v>^7^ n-/u^iijp $-^5 ^ mm\mm^ 
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immmX'h 5 V L D L - 3 /V, LDL-3V';^xa -/l^^WP^"^^ 

CETPmmm^^-tmmt LTH.M:^«HI^#rFW0 9 9/4 1 2 3 7 
lipids, 29, 81 1-8 1 8 (1 994) . S^#fiFWO 9 8/3 5 
937-^, Atherosclerosis, 128, 59-66 (1997), 
10 Bioorg. Med. Chem. Lett. , 6, 919-922 (1996) , 
*ll4#fF^5. 9 2 5. 6 4 :?|^H#fFm5, 9 3 2. 5 8 7^^ mm^WS 

2 5 1 8 5^, ®C!ll|i|#fF8 18448 -^^Angew. Chem. , Int:Ed., 

3 8, 3 3 7 3-3 3 7 5 (1.9 9 9) > Hl^^fFWO 9 9 / 1 4 1 7 4 HB^ 
#|^WO0 0/1 8 7 2 4-^s mm^WFWO 0 0/1 7 1 6 4-i-^l3:M:^$tbTV^ 

15. So 

y^iJ^/^/u-^^^^si: LTfi. #M¥1 1-286478-i- 

t^^l>-r/l';=^^^J<^rai:?^^5{b-a'ifei: LTs -O-v^/W [2 (S) -t Ktidre/-2- 
^ry— /W2--f /i^-l (S) - (4-M) 7yu:^p^^7W^i^i^/v) -^^/p] - 
i7/W^^>^ t e r t-^'^yl-^^^T^/kjaSW^^tls -^fc. ffl^#rFW0 9 9/4 

20 . 5 9 2 8l^{iSB^S^iL^SrBfe»-rSf^ffl^^-r5ib^t>®JgJisf<t/£-5lb^#j;j^ 

1-24643 7mz:ti.mi\:w^m^mm^^-t?>i[:^m(Dmntfj: 

?>i[l^mK H^<KPfl=W0 9 8/1 8 7 9 4ie:W:=¥-7— ^Ifl^f^ffl^W-rs^b^ife 
<^j!^^i^i5fb^t>;65, Lett. Pept. Sci. , 2. 22 9-2 3 2 (1 

9 9 5) I v-iyP7^r-ifii.^f^fflj5iOTPP-i vpisj^ffl^^-rs 
25 'fb^tK^JSJist i /.e s^b-a-tJJ^s. H^#fFwo 93/25574 \a^T^^i^:^Ty-y 

yi^'r-^mmmi:^ir?>i\i^m(Dmntfi:^it^mK iii^#wwo8 9/ 
w:mmf^2 3191 9-^j^fiV'-i^iJa*#ffl^^i-s^b^i^;5s, 

ll#f»=01 5 7 8 8 5 l^l^flT KW-f y i/»f^ffl^#-t5fb^ti:i^ ^tl^ 
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jfiL!g|HDL-=il-:^-rn-yi- (HDL-C) ^mM^^^^^MMtLXlty ^zfy- h^M 



p ^)va:~%'r7V V^y:^yr "r^i^ (CETP) ^H.^-f'S <^ J: !? «hdl-c 



OR' ' fi^^^tbTV^Tfe iV^Tki^S^. RttTv'/l'SSr. R' fiTK 

fz.\t^(Dm. (fcfcU -<i/i^/W [2 (S) -t Kn=^v'-2-^T>^-7l'-2-r/W 
1 (S) - (4-h y :7/^:;^-P7«5^/W^:/v^/V) -^^'f-jV] -ilJW^^yW. t e r 

(2) Ar ^;6Sfi^^^t:^LTV^T^>iV^5*fc^t6M<D^#SST•fcSH&la (D 

(3) Ar ^;5Sg^S;Sr>tbTV^-Ct>J;V^7a.^/^ST'fc6S^Ila (1) IBftro-ffc-a- 



(1) ^ 




OR' 



(I) 
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(4) Ar2;asg^s^*-r5 5^fctt6M®^#«S"C'fe5Mia (1) 

( 5 ) A r 2 im^^^^-t =-/umx^h 5 MtB ( 1 ) fm(Dit^m 

^jj;V^»S»T'fc5flfilE (6) IB«©{1::^!^; 
(8) R' ' :6^7K*l^^-*fc}iTix^V'£Tfo5HtIia (1) ia«<^^t:'S^ti ; 

10 (9) R' ' 365^ R'°CO- (R^°MmS<lrWbTV^T'bJ;V^^<b7K«S*fc 

{tem«=l:^b■CV>T1>J:V^^^^S^^i-) T'S^ttSS-t'feSWE (l) IB« 

(10) R^°/55gj^S?:^L-CV^-Ct) j;V^T;^^;v£-e&5HfffiB (-8) WMfOit-^ 
#J ; 

15 (1 1) R' ' }i>57K*m^trfe^HulB (1) ia«<^^k'a-#> : 
(12) R' i)^:^mmi'X^h^mm (1) IB«<o^t;^#J ; 

(1 3) R^5^ R»**CO- (R^*^flKmS^^b-CV>-Ct J:V^^«»*£* 
fcWmS§rWbTV^Xt.J:V««^^i-) T'«^H6ST'fci9 . R' ' 
^Jl^^T'fci9. R' :6>7K*M^-efcSBm (1) mm<Di\:-^m; 
20 (14) Ar /^p>5r*Wk^tLTV^-C'b J;V^{giiTy^=^py^£^ 

25 ^fc^^6m<^^#]^K■^•fe'3^ R:^5/^pyi^|^.-i^, /^P>^^Xt;$tLTV^X^iJ:V^C 
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feswE (1) mmoit^i^; 
mtfcit^Ty^v/umxhmB (14) lasfz)^^^^^; 

5 ( 1 6 ) 5 * fca 6 a. cr^/l-S, b' y v^/V-S^ fctt^^^/l-ST'fc 

10 i^;^7/^7]<=/kT'fc5HtflB (1 4) lamo^b-^i^ ; 
• (17)N-[(1RS, 2 SR) -2- (4-77l'::rn7j^^/^) -2-t Kp^->- 
1- [4- ihV y/i':tr3yii^/u) ^^/v'/V] oi^/i^] -6, \^n-5H-^l^ 
y [ a ] i/^ P 1 -.;^7y^#dr1^ ^ b\ 

4--7/U:^ti-N- ( (IR, 2S) -2- (4-:7/^;^-P7^=/l/) -2-t KP=¥i^- 
15 1- ( (4- {VVyMn;i'f-/u) yai^ju) :^^)V) z^fjV) -i-ry ^ 

. N-[(1R, 2 S) -.2- (4-7;i';^P7:ii::^/l') -2-t: Kp^v^-1- [3- (1, 
1, 2, 2-T h^:77^:tP^ h^^rv') ^^^v^/V] -6, T-v'tKp-SH 

[a] v->:^P-v7°xi/-l-;^7/i-^>f-5 K. 
20 N-[(1RS, 2 SR) -2- (4-77^:tP:7 3i^/l') -2-fc KP#i^-l- [3- 
(1, 1, 2, 2-r h7 7yV:e-P^h=¥v') ^yv'/l'] -5, B-e^'t K 

p 7 ^ V i^- 1 -:^7 /^2i?^f - ^ K, 

N- [ (IRS, 2SR) -2- {4-y JVirxiy z^^jV) -2-t KP^i^-l- [3- 
(1, 1, 2, 2-7- :7;I/;rP^ h^v-) ^:/v^/l^] ^^/l^] -6, 7, 8, 9 
25 -X h ^ t Kp- 5 H-<^^/ [ a ] i/^ P--yxi/- 1 -J^J/l'^^i^ 5 H\ 

4-7/^;i-p-N- [ (IR, 2S) -2- (4-:77U:tP:7 3^=71^) -2-1:: Kp^v'- 
1- [3- (1, 1, 2, 2-r h7 7/^;^-P:i^ h^'f-v') ^^^v^yU] •f^'i? 
w:^-l-;&/V^=3s^1h^ h\ 

N- [ (1 RS, 2 SR) -2- (4-7/^:*-P:7ai^/P) -2-t KP^ix-l- [3- 
6 
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(1, 1, 2, 2-TVyy/\^:tn:i^h^i/) -^yi^/l^l ^f'/l^'] -5, 6, 7, 8 
N- [ (IRS, 2SR) -2- i4-yjU:i-X2y3^=L/u) -2-1^ (4- 

y(y^ti\i'/u^y-j/i^) -6, r-v't Kp-sh-^:/^ [a] i/i/u^:/ 

N- ( (IRS, 2SR) -2- (3-7/U;^P7 3ir^;V') -2-t Kp^->-1- ( (4 
- y^=.M -6, T-v'tKP-SH-^ 

[a] iy^n-^^7'y-l-:iJ/U7^^f-^ h\ 
N- ( (1 RS, 2 SR) -2-t KP^i/-2- (4-7^ / drv-^^n^/l/) -1- ( (4 
10 - (h JJ7/l^:tP^^/V') :7ai;^/W) ^^/i') -6, Kp-5H-^ 

• . [a] e^;}'P^:7'x>-i-:^7/U7j?i3fih5 

N- [ (1 RS, 2 SR) -2- (4-!^nu7:r.z=./V) -2-1: Kp^v^-I - [3- (1, 
. 1, 2, 2-xb7 77^;^-p:nhd{^v') ^^i;?;!^] cn^/V] -6, T-v'tFP-SH 
-'<y)/ [a] K. • 

15 N- ( (IRS, 2SR) -2-fc KP=3rv^-2- (4- (7:n=7l';t'^r;X) y:^=^jU) 
-1- ( (3- ( (1, 1, 2, 2-y'hyy/V:tn^^/u) :t^^y) ^airi/i.) ^tf^ 
/u) jc^M -6, Kp-sh-^^-)/ [a] ^x^P-Nyx:/-l-*7^;^?dE^1^. 

■ ^ K 

N- ( (IRS, 2SR) -2- (4- ( (4-^ p P- 3-^^^/1/7 :t^iy) 
20 . :73i=;U) -2-t Kp=3rv'-1- ( (3- ( (1, 1-, 2. 2-x h 7 :7yi/;^pa^^/u) 
::j-:3{^v') 373^^/1/') ^^/U) 31^/1/) -6, 7-v^t KP-5H-^^y [a] v^tf' P 

N- ( (IRS, 2SR) -2- {2-y/l^:i-ti\^Vx^y-A-^jV) -2-t Kp^v'- 
1- ( (3- (1, 1, 2, 2-7" hyy/V:tn:x.h^i^) y ,r.z^)V) ^^f-jv) 
25 /i^) -6, l-JM Kp-5H-^:^y [a] -y^ xi^rfv-y-\-^ jvi^^^X H\ 
N- ( (IRS, 2RS) -2- (6-7/W';^-P v'>'-2— f/V) -2-t Kp^e^v'- 
l-((3-(l, 1, 2, 2-r b7:7/>;rP^b=35^^^) :7 3inyU') 
/u) -6, 7-v^t KP-SH-^^^y [a] -y^ v.^-f=ry-\-10 h\ 
N-[(1RS, 2SR) -1- (4-tert -:/5^/^-^:/v'/l/) - 2 - ( 3 - 
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^00:73^^/1^) -2-t Kp^v'o^^/U] -5-^nP-l— f:7 hT^ h\ 
4-y/U:tu-N- { (IRS, 2SR) -2- (4 -:7y^;^a -2- 
fc: Kn=¥->-l- [ (2. 2, 3, 3-7" 3-v?tKi3-l, 
4— <>')/;;^;4-^e/>--6-'i'/i-) p^^^i'] j:^/W -1— :^:7hT^ K^fcft^ 

5 (^i^-efe^fiuE (1) mMi.(oit^m ; 

(1 8) ^ 




(I) 



m^m^. OR' ' ^*^^«$tuTV^Tt>J;V^7K^S^. RfiTi^^VK^s R' {^tK 

fc{i^<^:S<^7°D K^^y^ (fcfcU ^^^i^/w [2 (S) -t Kp:ar^>'-2-5=-Ty 

l^m. t e r t-y^/V^;^-7"/V«^<) ; 
(1 9) ^ 




(I) 



OR' ' «S$ttTV^-C^>j;V^7K^S^. RJiT^X/l-S^, R' {i* 
20 ( 2 0 ) a U /I'^^^X/kifei^ll SaS^iT'fc S Wia (19) |B«<7),mfifeJ^ ; 

(21) mmm i^^x n-/i.±#^jT*fe5pii2 (19) wm.<om.mi ; 
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(2 2)i£^sy3!Kse-=i^;^xp-/i'i£T^j-efe6BuiB(i 9)mt(ommm: 

(2 3) ®<g^gU7KSe-3 v;^7^a^/i.<£Tm-efeSp[lB (1 9) lB^©m^ 

(24) hy^i^y-fey mrmx^h^mB do) mm(Dmmm 
5 (2 5) Mmmmm&mommwMx-hmm (19) le^wmfifeti ; 
(2 6) M^'brnmcD^mt^mmx-h^mm (19) iB«<z>mfifej^; 
(2 7) ^^^m'L-m(o^mmmMxh^mm (19) ia^<^>mfife#>; 

(2 8)PTCAfe5v^«;^x^-^M^<7)^|^||li?^f^fe^(^^B5?&^JT'fe5B^iia(l 9) . 

10 (2 9) mmmmmm(D^mmmMxhmm (19) f2«<z)afi)c#j ; 

(3 0) ^mikm(D'^^fhmMxh?>mB (19) iB«(^ija^«^: 

(3 1) mmm(D^mf^mmxhmm (19) iam©m«i^ ; 

(3 2) m^'po^mmmmxh^mm (19) ia«<^iafigi^ ; 

(3 3) «sM^t:^(Z5ii®«J^j^-cfc5iiiE (19) fa«(0afife#j; 
15 (34) ^ 



(3 5) i^mJliL^©TO?&^J-t?*)5m (3 4) ia«<7)^]; 

(3 6) Mikmrnm^i^mo^Bmrnrnxh^imm (3 4) ia«c(^)iij; 
(3 7) M,^mmm<D^mmmxh?>mm (34) ia«©^j: 

25 (3 8) ^^^m'b&(D^^f^mnxh?>mm (34) |B^<D5^; 
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(39) PTCAfo 5 V^^:i;^ x h @tt^<7>g)IDRW^5^<D W?&^5^jT*fc 5 HulB (34) 

(4 0) Mmmmmmm.(o^mm\x^hmm (34) mwnom-, 

(4 1) fl^S*OTR&?^^Jl?$)SHl(|a (3 4) |B«(^)^J ; 

(4 2) i^w<oi^i5S?^^K'fc5Hiiia (3 4) mmom ; 

(4 3) tliBli?sl^bm<^iiM*iJM-cfe5filB (3 4) WMoM I 

(4 4) gfiB (1) IB^wlb-a-tJ^fcft^oife^^^i^itfLfttilc^-^^-rsrt 

(4 5) B«IB (1) mm(Dit^m-^tcit^(Dm.(Dm^Am%Wimi!:.1^^ir^:Lh 

(4 6) 3 i^;^xy/i'^:^x/i'fei^iiepi*<Z)fcJb<^E^®SS5g©fcfc©mflB( 1 ) 

(4 7) i0im!km<o'^m • ?&iie©fc4?)<D^^(Z)Kis<Dfcfe<7)H«fa ( 1 ) wm(Dit^ 
(4 8) piiB (1) mm(Dit-^m^fcn^<Dm.<D^^mm%mmKi^^-r^:it 
(4 9) piiB (1) mm(oit^m^tin^(Dm.(om<^Am%mmi^^^-t?>:Lt 

(5 0) mm (1) mm(Dit'^mttcn'^(Dm(Dm^m^m%W}m\^^^-t^:Li: 

(5 1) pria (1) IB^©ft^ife*fcf±^<^*IO^^iSrita«i#»{-^-^i-5ri: 

(5 2) gfia (1) mm(Di[:^m^tz.it^(Dm(o^<^m^«^%mm^i^^-t^:it 
(5 3) mm (1) mm(Di\i^m-^t:in^(Dm(D^^^&m%mm\cm^i-:b^t 
(54) H&iB (1) mm(Dit^m^tcn^(Dm(D^mmm%mmic^^'t^:Lt 
10 
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(5 5) gfriB (1) mm(oih^mt.fcn^(DM(D^^A^m%W}mci^4^i-^^t 
(5 6) M.B.mmm&^m(D'^mmmm<DmM(Dt:ib(Dmm (d mm<Di\r,^i^-^ 
(5 7) Mm^mmm(o=^m^mM(Dmm(otcif)(Dmm (d mmoii^^mtat 
(5 8) ^^mm'm<D^mmn<omm(otcS)<Dmm (d iB«(^{k^t>*fc{4 
(5 9) *^itiiflii^w^5£©^B!&?&i^j^j<^^5g©fc*<^BuiB (1) mm(Dit^m-^t: 

(6 0) ii5jigjfiL3E©^B5?&S^J<Z)iS5^©fc*©Btria (1) mm.(Di\^^!l^^fzfi^(D 

(6 1) mm.m(o^mmM<Dmm<Dtzif)(Dmm (d fB«<©^k^t)tfcfi^<^ig 
(6 2) m^^<D^^f^m\(Dmm(OM(Dmm (d isife<^jt;^#?tfcf4-e<D:s 
(6 3) Wimmim(DmmnmM(Dmm(Df:ii^<Dmm (d la^o^b^ti^fcfi^ 

(6 4) Buia (3 4) fa«<D^ d' ) T'^$tL5<b'^«^*fc{i^(D:S. 
(6 6) ^ 



(II) 
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OaHTfe^©:^/^^'^^^^, M;tf^R^O.PO (OR^*) OHf£l^<DV 

R^N (R=^) COOH/£<!f<Z);^7/W^5:>'^ (R^^4ft^S^#tTV^-C^> j;V^j^'ft; ■ 
^^*:05^V^btL^ :i-#:fi«J{;ifiR'CO, R^OCO. R^SOj. R^SO. R^OP 

o (OR 2) . r^n(r2)co (R^fifims^^UTV^T^5J;v«t;7K«£^/c 

:/^/K ^Vrf'f'JiV^ sec-T'^/K tert->^^;K ^>'5^>'K ^=3ri//K 

:^:i''5^/K /K xv'/K i>i/xv'>'K hUxv'/K xh^'rv'/K •^ViJ' 




(la) 
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5 ^ rT;i-^;i-Sj JltJ« rv'^;^ nr/v^/vSj :65^UTV^-C% J:V^ft«<^ LTfi. 

i_4T>'^:3drv'-;;&/U'7j?;i/^-;^yW^^>f7^S> (vi) ;(7/U5ii?dr^/'/vS, (vii)Ci_4 

yo/j<dfi^;^7/^5i?^/K 'r.y7'P/-K^v^;*/i'/}?^^^^^i^) . (viii)^^;^*:^ (-S 
OaOH) . (ix)^M3^>'jm^ («5iJx.li. 3!>*>&^) . (x) 

15 ^M3'i^Wb$tbXV^Tt)J:v^Ci_4r/i'3^^/X (Mx-ff. ^ ^^^^^^ 

20 /I'K. 7a^y^->-C,_4T/l^3drv'S, (xii)^^t3'^^Wl:$HTV^■C^> J;V^73^ 
^/uS, /^P'^i^V'fk$tlt:v^Tt>J:v^7Jl:^>'^-Cl•_4T/^^/^S^ 

y^t^X 0-, m-^fc(ip-^ oa>':i^y o-, m-Sfci±p 

25 io>^^i3^>'^=^>'^-Ci-4:?'^^=^^v'S, C3_io'>i5'^7'yl^'^/l'-Ci_4r/l'^/> 
(xiii)^^D^>'^bi$tbTV^T^ictV^Cl_4T/^=^/^S. ^^^<fVft$tlTV^T 

. /v^^/jtif) , t: KP:^^y^T♦tt^^^i^TV^T1>J:v^CJ_4T/^^7^S, t Kp^ 
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5 7^;:^/^^:^— Cl_4Ty^^/^a^ if JJ v'/V'^:t-Ci_4r/^=3r/v»> (xvii) 

>{^}V~Q^_^r}V^fVm. (xviii) /^D^'Wb^i^XV^Tt)<kV^C^_47'/^d^y^ 
10 /l'7jx:=-/l'£, 7 3i^7U;^/^Jj^-/V-Ci_4r/l'=¥/l'Ss (xix)T5/S. T%JP^ 

r$/^^^) . ^:/v^7i-;^-=^t^:i;yi-:!j?=/^T^ (xxi)^/ -^/c{ii>-c i_4 

T/v^/vr 5: y s (^Jx.tfs ;^^/^T^y. ^i^/^r^y^ i^^f-jvrx/. 
f-/ur ^ y /fe ^) . (xxii) "4 tj:\,^V6 Ammr i -TWi:^=^JK ■ 
15 1 - bTn y e;?^/^, if ^ i; e?/ , ^/v* y y . ^;^-^/kjfc y / , i - if^^^ e^^^i' 

1 - t°c2 y fc°^y ;^/i-z}?:=^/K ^/i^^J^ y / 

%mm^r%J-C^.^T)V^f\^^. (xxiii)Ci_6rv'/i^£ (M:^f^^ j^/I'^/K 
20 T•fe^-'^3feir©^^p^*Wfc$tLTV^•rt)j;v^C2-6T/^*y'f/^/^if) ^ (xxiv)^^ 

^y>'i!^^-egm$tLrV^T^^J:V^^>'>^^'/^£, (xxv)5/iV^Ll oM^^^S 
(#iJx.{^^ 2-^/tfi3-5^:ii-/K 2 -^fcfi 3 -7 y /K 3-, 4-^/c{i5 
-t'^y'y/K 2-, 4-^fc{i5-^Tyy/K 3-, 4-^fcf±5-'l'y^T 
/y/K 2-, 4-^fcfi5-;^-=^1^)^y/K 1, 2, 2, 4-h 

25 yr>^y/K iH-^fc«:2H-7"h7/y^K 2-, 3-tfc{i4-f y v^>'K 

2-, 4~^fc{±5-fc°y 3 -^fc«4 - tfy ^v^^yK =3^/ y 

y^r/ yyi/^>'Kyy^^.e^O . (xxvi) 5/^v>L i oM»m~:^/^^^^/^£ (Mx. 
4-:^fcfi5-t°7>^yy>:*y>4?^yK 2-, 4-:^fc{t5-5^T>'y>'i':*>'U#^ 
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/K 3-, 4-^tz.i-i5-^ yf-7yV/U:i}/l^^^/K 2-, A-t.t.}t5-:^^ 
f-yy;i-;«;/^7j?^/K 1, 2, 2, 4-VV7yVJi-:h;u:^^^K 

lH-t.tz.ti2H~v- h'7:/VJi^:tiju:^=:./u, 2-, 3-*fctt4-t:°y v?/V:*/U 
^n'^/K 2-, 4-^fc{^ 5-t°!J ^v>::i7Vi;/^fc/K 3-^fca4-t"'i;^v' 

^=^7Ufj:}£) . (xxvii) ^^^>^:/^t;$tL-CV^-Ct)J;V^Ej^^^^fc{i55•:K^^t(^C2_5 
^ 1 V ^ L 5 ft W LT V ^■r t> i V \ 

-ry^Dtvi>, :/^yK -I'y/^^K sec-:/^/^, tert-:/5^/K ^:/^;k ^ 
^/K 3-:^x::^/>J^C^<DC2_6T/u<5r^/i'£^£if:65WbtL5o ^ rc^.^T/i^ 
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2.-rf^^)v^ 2-^y=^=^/K ^-^"y^^^^^ta^fo) rcg-i 

if^^cn::^/!— Ci_6T/V'=3f/^«*5J:t>\ (1-^7^^^) ^ ^^^^ 2- (l 

B^mfj:}f) . Ci_4T/i'=¥/i-S (0iJx.«. ^^/K -/tifcVK ^ 

20 tVK ^^/^>^£if) ^ c2_er/i-^^/vS (^J^f^. tf^^K ry/K 2-^7-=:- 
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V h y TlyhV /Kanthryl) Jfe if(D=^^m^^^. 2 S^^;* fcH: 3 

^iat. Ci_ioT>'UdE^/i'£ T^^/K ^^/K :/ni^>'K ^' V 

:/Ptf/K xv'/^J^ivlf) s ■C2-io7'/^'^=^/^S {^»J;if^^ f=/K TU/K 2- 

2- (l— ^^/K 2- {2 —•TZ^'f-JU) :x.^fVfi: 

25 fcfi 3 m^(om^mt7^m&^^m LTV^T t> i < . :Si^y5^5^i^^jl::7jc*Sf±. mi 

Sj i: UT(±. ^3Jx.tf2-^fc(:i3-^3i=yK 2 -^fcf43 -:7 U/K 2-^/c 
17 
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3-. 4-^fc{i5-t:°^yyyK 2-, 4 fcH 5 — Y ^ y /K 
3-. 4-*fcH5— f y:^^-9-yy/K 3-. 4-^t.ti5 -4 y^T^^ V /K 
3-*fc«5- (1, 2, 4-:tdrf-v'r>^iJ/^) . 1, 3, 4-;t^f-v^Ty y 
5 3-*fc«5- (1, 2, 4-f^rv'Tyy/l') , 1, 3, 4-f-rt^TV'y/K 4- 
*fc«5- (1, 2, S-f-Tv'TV'y/^) , 1, 2, 5-^T^^r>^y/K 1,2, 

B-byryy/K i, 2, 4- h yr^y/K iH-tfc:{±2H-y^ h7>^y/^^ 

V^b4^@-^tf5A^£. 0SJ;?Lff2-, 3-*fc{44-t'y v^yK N-:t=¥'>K-2 
10 3-*fc«;4-lfy v^/K 2-, 4-^fcfi5-fc'"y ^v'^/K N-;^^v^K 

-2-^ 4-"Sfc{i5-ey5 v?::^/K f^-:^-^/^^!^ y .=/K ^v'^Jt: V V 
-Y 5: y /K v^^^ y h y Tv'^/K fay y v?=/^, t:°7 ^/K 

^:^t°7=^;K 1, 4-:t=^rf-i^=/K 1 , 4 -f=-Tv^^7K l.S-^'rv'^/K 
h y Tv'^/i^.^^-df y h y ri^=/K 3 -*fcfl4 - If y ^v?=/K 

15 tf 7 N-;^^?^^/ K- 3 -^fcfi 4 - e y ^^j?^}vm(omMu=i-^jsm^^n 

Mx.f^-<^y7y/K ^^y^T^y^K -^^^y^^f-y'y/K 7"h7>^n Ci, 
5-b] fc'y^s^v^^/K .hyri/p [4.5-b3 t*yiS''v'=/K ^vv^^i^-J 
y/K '^/y>'K ^ys^s-yy/K v^^-yy^/K y^yx^^)^. ^-f-yy-JK ^ 
20 y =^r1^ y ^ >- k y v?=/k / y i^^/K 1 , 8 -f-y ^ y v>=/k y 
/K T'xyv^^^/K i^^^yVy7=^fv^ ;&/w-?yy/K r^y v':=/K 

y^j-^-^^j:=-)vm'(oimm-^x9^\^^mu=^. ^mm-. mMw^-m^^mu^ 

■tt-^-Txnm^i: 1 >fev^L4fi^tp2lH:St*fcfi3lti4*i^^S#©-^*J!^^i^i?t' 

25 imx.ttmmm'i'. i^nm^s g*»/£^©-^7^oi^^sri:^^v^b4te^tj>5/^ 
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5 ^/^, ^^^y)Vf$, ^<^E^ttt> b < (i^>^:t^(Z)i^*m 1 - 6 (OTJV^jvWi. 

10 ^LTV^■rt>J:V^ rS^Sj *5j:t>'Ar''t LT® rgg^S^;t-t--5^«Sj 
*5ftS r^#Mj ;0?W-r5 r«|fe*J tLTfi. WIS rttm•Kt:WbTV^-Ct> J; 

SoEl^^tgjfc&W- 1 !fev^ L 5 U < 1 Xfi 2 mm.^ LTV^T ^) J; V\ 

T'fc "9 . J@©fii^|S*#f 5®^<^BmfiLBi: LT^. ^ iJ'jit^fc 

20 fi/-^9{£;5W^ tv\ 

LTo rg|^SSrWi-§^«aj {Crofts r^«Sj ^57^=/^T^$>^3. 
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3- y]}/K 2-, 4-t.tct±5-:i-^-fy^]}/K 2-, 4-*fcft U 
/K 3-. 4-*fcf45-lf7y'y/K 2-. 4-^fc{t 5— T ^^V^y^K 3-. 

4- *fc«:5 — ry^d-^f-^^y/K 3-, 4-*fc«5— rv^ryy/K 3-^ 

fcH5- (1, 2, 4-;^-:^f■i^^;^Tyy/^) , i,3.4-:t^-ti^ry]}^K s-a 

10 fc{i5- (1, 2, 4-^Tv^Ti/y/^) , 1, 3, 4-^Tv'ri^y/K A-^fcit 
.5- (1, 2, 3-f-Tv'T>'y/>) ^ 1, 2, S-^Tv'T^/y/K 1,2, 3- by 

ryy/K 1, 2, 4-hyr/y/K iH-^tzi-i2H-'rh7y]}^i-m<Dmmm 

^if 5M®5§=^^S. Mx.f^2-, 3-|;fc{i4-t°y v?/K 2-. 4-^fcf*5 

15 - f y 5 i^^/K t° y i^i^^/K i^'vi^=^/i^(Dmmmi'&.m^mms^'T: ^mm 

■f± b © 5 ^ fcfi 6 M<D^SK :rc fi r tb b <z) 5 * fcfi 6 m©^#ms 
yv^yt-s, ^yyi-K. ^Tyy7W'S:^iifW^L<fflv>btt5o 

25 A r 2' <b UX© ^g^^£^^LTV^TtJ j;V^^#]t£j t LT{i. A r LT 

<^ rems^Wi-s^^SSj i;:*5tt5 r^#»Sj *5j;tJ«Ar lto rffi^ 
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po (OR 2*') oHJfeif©y ^'ge, mffR'^^N (R^*') coonfj:i^<o:fyjw'^ 

^ (R ^ ''{igifeS^W LTV^T ^> J: v^»7K*S*:fc^iSm»« UTV>T t 

CO. R^^'OCO. R^^SOa. R^^sq, R^^QpQ (OR*") ^ R^^NCR^ 
C O (R ^''{IS^S^^ LXV^T1> J:V^i^jb7K^K*fc^igmK^^bXV^T 

15 RiUT{±. R^^co- (R^«{i»ms^*LTv^rt)J:v^^^b7K^S^/c 

. tfc. R^'^ifLXfi. g|feK^wLxv^x^i<tv^^^^i^tt*s (M> mmm^^ 

gms^^bxv^xt5iv^Ty-/^s^^if) . mM^-^^vx\-^xhx\^mmn^ 

■m {Ax't\^X(0 ^g^S;I^WUXV^X^J:v^5^##SJ il^a^^^S^^^) 

25 />n^^^-fk^tLXV>xt>J;v^Ci_6T/u^/i-jfc^*;5=>e)3i«nfcS^Si~ 
3te^^^m^bXV^X^c};V^Ci_6T/i'3=^iX-:^;/W7js::L;K Ci.gTy^^^/u 

a '^>^x ^^:*7V7^^/u($f * L < fl^ Vi/ [ a ] n ^-/t^ v-;^7y^7}?::zy^/£ if) , 
21 
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mm^^. OR' ' f*{^^$nTV^T>bJ:v>7KmS^^i^-t-o ii:T% R' ' J^tK 

oX^>j;<. ^ix.H. Ri°COOH. R'°OCOOH/iif©:*;u#yg^. '^J;t{-i 
10 Ri°S0 3H/i^(D;^/^jjNi^^. mK.\tR^°S02Hts:if(DPsyuy^ym. M^it 

R^°OPO (OR 2°) OHf3iE(DVym. m^t£R^°N iR^°) COOH^&ifO 

v^xIj J;v^1g*ll*&*U R'°f±7K^i!S^^:rc^:igmS^^bXv^xt> J:v^mk 

. 7K«^^i-) 7:e^^:e)^e)OHS«v^x#f5tL;5Tv'/uK;6Sffiv^btt. 

15 R^°CO^ Ri°OCO^ Ri^SOg, R^°SO. R^°OPO (0R2°) , Ri°N 

.(R='°)co (R^°^iams«rWbxv^xfcJ:v«b7^c*£^;fcfi»^feS^WLX 

-.V>Xli iV^^mS^lr^ R ='°f±7K*m^*fc{igmK^^LXVvXfc iV^« 

t j;v^;^{t;7K*SJ > R'^'XTT^^n^ rem£WLXV>xt>J:v^m*^Sj *3ct 
20 u«R2°x*$tLS r»^^S:Sr^Lxv^x^><fcv^^4b7K^EJ i tx«. ^timfj 
BR'x^^tLS ^g^fes^:tbxv^x>^>J:v^;^^t:7K^SJ.B^flBR^X'*$n5^B 
ms^^uxv^xtc^;v^m«aSJ *5j;tmiaR'x^$tL5 ^K^feK^^Lxv^ 

R' ' X7]^^tL5 ^7^mm(Dim&i tvx(D rrv-zi-Sj irtxfi. r'° 
25 CO- (R^°ttttmS^WLXV^x1> j;v>^^k7K«S*fcMmX^^Lxv^x^> 

*m£=Sr^LXV^XtJ:V^i^tfei^ft7K*£ e^fe£<l:^LXV^XfeJ;V^T/^=Sr 
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_6T/^=^/v£j Kiii-f?> ^C^^^T/i^^^i^m t LXn. M:iH> ^^f^^K 

R' ' ^:^mm(Dumm ti.x(D m^m^^\^x\,^xhx\,^-7a. . 

• p<5^>'lf^ iM^ft. 7/^;^p^ ^pp. :/p^v 3— K;^£i:') . c^_sT/u^/i^, 
■ R' ' T-^^tbS r7K^S<D^»aj i:L-c© rfi^^*>^^l.Tv^-c^>J;v^c•, 
20 ff. y^ti^ym'f- 77k^P. iS'PP. :/P*. a-F^^^a . Ci.eT 

25 P^VMT- (0ilx.{f. 7/U:^P, iJ^PP. T^'P*. . Ci_6T/i-=¥/K 
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10 R' LT(±. TKmm^^x ffmS^WbXV>-ct> J:v>|£ifcTyi-^/uS (/?^ L< fi. 

• R-it^ R^^co^ (R^»'{i»^feS^^LTV^-C'ba:v^SIKJ^^t;7K*S*:rcf^gm 

bf y :7 y ji^m. V y if ; 0* L < fi. 

25 i^T 71^ yi'Sjo j; 0/^ n $ ttr V ^ T 1j J; V ^{gi^r /i^ => ^ b 31 5 
7 y yuS. '^"r y jvmi ^ ; * L < :7 if) T'fc 19 . R 
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5 ^/c. ^ (I) ^fcfi^ (I' ) 




R 



10 ^fc, (I) fcit;?^ (I' ) T'«$n5'fl:;^J^i:LT«. ^ 
OR" OR" R' 
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6 i;v\ 

LTTft-a-ife ( I ) {^:^^b-r5^k^!^^rV^ 5o -fH^^? ( I ) <Dfn ^^i^'^ LXit^ 
.fb-g-J^ (I) iDZ^: 7^:0531^ =3 f-y^/Hli^ T7=/Wb, ^y^/V7 ^ y ^ jv^^ . 

^ /i^j^^e/^ ^/I'^XT^/Kb. ^ h dri>;^;y!/x}?^/k;^^v':£5^/Uaiy^x/Wb. 7 
25 y i^/l-3:>?:7^/Hb. (5-^5^yP~2-;r=^y-l, 3-v^;?}-:J^yi/y-4-^/V) 

oXit^m (I) A^fc^i§1-5r:i:jjST'#5o 

^fc^b^i^ (I) <D-:fti h'^^m. iKmfSi 9 9 o#fij mm^nmm m 
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rm^'f-mn i e 3 H:d>b i 9 s H^;I|B«$tLTv^5 j: 5 ^mm^^X'it^m 
(I) \!:mt-t^-h(DX'hoXi,^\\ 

*fc. ^ (I' ) x*^-^fi^it-^^-^fctt^<Dm. COT> it^m (r ) i:i5^-r 

o:/n V'v-yVtLXi-i^ it^^ (I) O^o y 

5 mwif^^^o 

■ktc. it^m (I) ^tcM^I^ (I' ) «7KftifeT'feoTt>J:V\ 

^m(Dy^ % mmcD^mi^ x o t#s t :b^x^ 
10 :^mm(Di\:^m (d <^^?t Lv^:g.^#ii^ij^T(-^i- „ 

N- [ (IRS, 2SR) -2- (4-7yl':^P7a:=/i^) -2-1: Kp:3^v'-i- [4- 
(M; :7/^;e-p>«^/U) ^Vv^/u] ^f^/i^] -6, r-v't KP-5H-^:/y [a] 
• p ^7-7^ 1 /^>J?=^# ^ 
4--7/u:t^-N- ( (IR, 2S) -2- {4-:7/^::^-D7 3l=/^) -2-t Kn^vr- 
15 1- ( (4- (hy :7 3^;z/k) zt-j-fV) -x-yy^v^yij 

N-[(1R, 2 S) -2- (4-77U;^P7:n::^/U) -2-t KP=3rv'-l- [.3- (1, 
1, 2, 2-r h7 7/l^;^pa: h^ix) -6, y-v^tKp-SH 

20 ■ N- [ (IRS, 2SR) -2- {A.-r7 /Virny -2-t KP^iy-l- [3- 

(1, 1, 2, 2-r ^7 7/^:^PJ^^dr^x) 'Ov'/V] ai^^yU] -5, e-v^t K 

N- [ (IRS, 2SR) -2- (4-7/^;rP:7aii:^/l^) -2-t Kp^v'-I- [3- 
(1, 1, 2, 2-7^ h7:7/U;^-paihds^v') -6, 7, 8, 9 

25 -7" h 7 t K P - 5 H-^^:/ [ a ] x/^vi ^-f=f ^z- 1 -13)V^^^ % K> 

4-7/l-^P-N- [ (IR, 2S) -2- (4-7/U;^p:73:=/1^) -2-t KP^i^- 
1- [3- (1, 1, 2, 2-r h7 7/U;tP^ ^d^v') ^^^t^/l^] ^y/J? 

N- [ (IRS, 2 SR) -2- (4-:7yL';tP7cnr^/U') -2-t Kp^v^-i- [3- 
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(1, 1, 2, 2-'rVy'7Ji^:^^^h^-y)-^^^i^M^^/l^l-5, 6, 7, 8 

N- [ (IRS, 2SR) -2- (4-77^:tn7ji=>'W -2-t: (4- 
^yyp tVl-^i/v'/^) -6, 7-v?t KP-5H-^>'i/ [a] i^^n^:^ 

N- ( (IRS, 2SR) -2- (3-771^:^0 70^=/^) -2-t: Kn^^v'-l- ( (4 
- ( h y 7/1^:^0 7« ^/l^) 7 p{ ^'^71') - 6 , 7 -v*t Kp- 5 H-^ 

N- ( (1 RS, 2 SR) -2-fc Kt3^-JX-2- (4-7:n/:3rv'73i=/V) -1- ( (4 
10 - (hV yM^:^^M ya^::^/U) /^ju) ^^^yl^) -6, 7-v^tKP-5H-^ 
yy [a] iX^n-^7'x:/rl-;(7y^>J?drf-5 K. 

N-[ (IRS, 2 SR) -2- (4-;J'PP7a;:=:>'V) -2-t KP^i/-l-[3- (1. 
1, 2, 2-r h7 7/U;*-p:x hdj-e^) ^Vi^/l^] -6. y-v'tKP-SH- 

-^V)/ [a] v'^n-.-/T->'-l-;&/i-^>f-5 
15 N- ( (IRS, 2SR) -2-t Fp^v'-2- (4- (73i=/W;^drv') 73i=/l') 
-1- ( (3- ( (1, 1, 2, 2-v" h7 7/V::d-p^^/V) :;^-'3rv') 73:=7U) 
/U) :r.^/U) -6, 7-:^^ Kp-5 H-^:/:/ [a ] v"^ P^T'xi^- l.-:^7/^^J?^1^ 
• ^ 

N- ( (IRS, 2SR) -2- (4- ( (4-^ P P-3-3:^/L'7a.=/W) 
20 73i=;u) -2-t KP=¥i/-l- ( (3- ( (1, 1, 2, 2-x h7 77l':tPJ^5^y^) 
ct^-y) oLf-ji,) -6, 7-vft KP-5H-^:/y [a] "S^^ p 

N-((1RS, 2 SR) -2- (2-77U'::^Plf y v^>'-4-^/^) -2-t KPdrv^- 
1- ( (3- (1, 1, 2, 2-7^ ^7 7;^;rp^^=3fv') 7cn:^/^) 
25 /l-) -6, 7-v^t Kn-5H-^:/y [a] -y^ u^zt'Ty-l-:f3 % K 

N- ( (IRS, 2RS) -2- {Q-y;v:tn\f]}-yy-2-y(7V) -2-t KP^i/- 
1- ( (3- (1, 1, 2, 2-r h7 7/u;^p^ h'Sfv') ^a^^/v) p^f-;!^) ^if- 
M -6, 7-v^t KP-5H-^:/y [a] v'^ p^T't"^'- 1 -:*>'^7J?dr1^ ^ 
N-[(1RS, 2SR)-l-(4-tert -:/^/^-^:/v^7V) - 2 - ( 3 - 
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4-:7yl-:tn-N- { (IRS, 2SR) -2- {4-y/U:tviyzxuz=./u) -2- 
t [ (2, 2, 3, 3-x h7:7/V:tn-2, 3-5;*tKP-l. 

(i) 




(id ^rv/Wbtrft^ti (I) ^#5:*-fe'e$>5„ 
15 it^!^ (II) ^^b^i^ (I) immt^^mn. s^*:<^^<©^^&-efe'9. ^jx.j^ 

. B4)ig^®^{b^mm ^2 2#Wm^BgIVl 3 S-l sir, 2 5 9-2 7 1 

112 4#W^-a'^VI3 9 1-3 9 2H, 3 9 6-3 9 7H3feifra«fe5V^{i§| 

^fc. {b^«^ (I) J3:*5V>T. R' ' ««Ei^-e&5fk^#j (la) ^TkM 
20 (DUmR!^^\m't:Lt\c^v)^ R' ' ;657K^K<z)^^S-efe^<b:^#» (i b) --(D 

V^b^LS:^|S^ rpROTECT I VE GROUPS IN ORGAN I 
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C SYNTHES I SJ S e c o n d Edition(JOHN WILEY 
& SONS, INC.) 1 0-1 4 2K>^^if{-ia«&SV^d:5l^$tlTV>5^# 

(i i) 



5 




ih^m (III) ©iSTcSlS-efi. {t:^#j (III) \ci^\.xm7um^mir^:^m. 

^i^if^y i^fa }£t^m-fh\\.. mim^ i ^*>fev^ L:^igiij l <.{i i - 1 o ^ 

m\±mmfs^ <Dm.wm\mw^^xm\^^^ ^Lthx^^^ ^fc7K*»«i± 

^^if) . ^NP<^Wb^«* (MxLff. ^^k^^l^i^. i5'PP:iJ^/l^A/iif) , 

^i^im^mkmfi\'^\^\t±m\ (*f*L<«o. ^-^£v^L2^*) junxiTSjifr^ 

^iT'fcSo Kf&SSft-lOO^^fclOOt: ($f^L<fi-8 0 5iV^t5 Ot) X 
30 
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(i) R' jOSTK^Mi^T'fcS^^ 




(II') 

(IV) KA r ^CHa-M^SJS^-e:. ^fiJcl-S-T 5; V^fctt^ ^ 
(II' ) ^n^:^W:Xhho mR^^Xmh^^ m ^rnVX. Ar^CH^-MSr 
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Jfe^) . hyi-^:/. ^^ih^-J^iif) . /NH^V^^bTK* m 

V^L7 0^U<fil/^V^L2 4MX$)5o RfSSSf*- 1 OO/S^bl 0 

Ot: (^*L<(t-8 0/£V^L5 0°C) ^5 ^ Jd^T't So il5cS*£:<D^. Rl^ 

T> -fb-a-ife (ir) ^#.5i:<J::6Sx-#5o 
15 (i i) 



20 ^-^m (VI) <or^y£<D{5iiis^j6i^^LTfk^ti (II) 




(VI) 



(II) 



(i i i) 
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^t-^m (VII) (D^ti-a-iJ (II) --(DigifeRfSfi. imit-rv^j^j^^ii^mitij^ 
^j^ts: if^m:^mitm(o:^mm. mm^mmti: if(Dm^mm. a i^^i: h y ^ ^^^^^ 

T^m m^its mtp^f-i^y. i^pnTts/^A^) ^ ^h^^® mk.ii. r±hy. 

0M''iV^L2 4^FBl. Kf&}a^f*-2 0 36^b2 0 0*C (/tF^ L< fiO/^V^L 1 0 

fb-a-tJ (III) tt«?!lx.TOTC:^-r;&?fel-ioT#^i-5::i:;?'S-e#5o 




15 K4^(D|B-^{i. iilBil^ita] 

{"c^m (VIII) ©{b^ti (III) --©^mK^Sfi. myOit\'a^m ( I ) ©^figl^ijs 

^b^#J (IV) (iMx.raTJ-^-r;^l*(cj;oX-a'^-r5r<b:i5x-#5„ 
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CHO 



Ar 



CN 



(IX) 



(IV) 



it^m (IX) M^i^ (IV) {c^tfe-rsRf&f*. gflc^Kf^oK/iST'fei?. m^i^ 

Tetrahedron Lett., 26, 4275-4278 (1985). J. 
5 Org. Che m. ,51, 41 3-4 15 (1986)^Tetrahedro 
n Lett. , 28, 551 3-5516 (1987) , Chem. Lett. , 
53 7-540 (1991) ^ J. Chem. Soc; Chem. Comm. 17 
. 52-1 7 5 3 (1 9 9 1). J. Org. Chem. , 5 5, 1 479-1 48 3 
(1990). J. Fluorine Chem., 35, 2 8 7-29 4 (198 
10 7) . T e t r a h e d r o n L e t t . , 3 3, 2 1 5 9-2 1 6 2 (1 9 9 2) . 
Tetrahedron Lett., 34, 4001-4 004 (1992)j^£if 
^c|B1ifc5V^{i§iffl$;i^TV^5^f|^^::!|lCT^t)■5V^^:±##^^:LTfT5ri::aST*# 
5o 

it^i^ (VI) (tm^ttSkr\z^-t^m\^XoX^^ir?,:Lt:dt-j^^?>, 



15 
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(i) 




(X) (Dih-^m (VI) ^(DW^Rm-i^. mx.mt^m ( i ) (o^m^^^-) 
5 5 (i i) K7^-r-:}jmtmm<o0k^-Tx-nt>^^. 

(i i) R' :6S7|c^J^^^X'fc5m^ 




{b^jfe (XI) o^b-a-i^ (vr) --(D^^^f&tt. mx,m\i-hm (n) (D^^^cjo 

10 lt5 (i i i) \z.7r^-t1j^tWm(Om-TX*ni:>ii^o 
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Ar 




H 



Ar 




R' 



(VID 



(VII) 



:i<D:)jmmt'^m (vir ) ^rji^^Mmtm^^'^r, mi) 

^ft:* y 7K»^b•:^ h y A, y A, h y ^^/i-r ^ i^-r y t^p 
if/uoi^/i^T 5 tryv^:/. 4-N, N-^;?7«^/VT^/f y v^:/ (dmap) , 1, 

^-Jr-^\fiy^X2 [5. 4. 0] -7-!^7Vx"-fe^^. 1, IfiX^ P [2. 

2. 2);^i?i5'>'(DABCO):^iif©4t£tt'fb^2^^1-l o^l:ffiv^■C^5 j:v\ 

p - ^ /uai J^^ i^^Tyi^'^r/VJ^^ ^ W /I'Jt; -r ii^^ff b :}x 5 o 

20 {i-2 0;a=»fe2 0 ot: (0*L<f±O3feV^Ll 5 0*0 T*fT5-<t:05-r'#5o 

it^m (vir ) (fb-^i^ (VII) T'R' 7!)^:i^mm^<Dm^) Mx-fmri-^-r 
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:i<D:^mt^t^^ (XII) <D:fy/v^^-y/um^Ti^/uTi>}^icmW:L. ::tL^v^ 
t>i^^i!^;u^^:^ (Curtius) i»SJC&^fflV>T^ y v-T^t^- ^Ctz^ 
5 yixr^-h;&5^^f^gw;4cmSi:mSliSb-C^b;^tj (VII') .^#S:^^feX'fe5o . 

A^:*-r. -fb-^^ (XII) ^lS*/^v^L:^i§pJ(;o^^p<y'V'^b^J (M;?i«M5^ • 
;r=^K mb:t ^if y /K SS^b y ^'Jfe if) "C^S LX^^ n ^ ^"fhT v^yi^i^^^-T 

10 So *R/ST'f4 f y t^^'. 4 -N, N-v*^ ^7i^T 5 y If y h v ^^/i-r ^ v 

Tfe ifOiS^Stt^b-a-i^^. 1 - 1. 0 ^fl:ffiv^T J: v\ KJESiEM LTN. 

if) , /^oyV'fbMkTK* (^?y;tn. mby^l^^^ ij^pu/js/i^i^^) , 'jrh^^ 

15 (^Jx.«. T-feh:/. y5^/^^5^/^>{r^i/;^£^) , (Mx.W^^^/v 

fsim^mfh^^. m^wm^- 1 o o^&vp, 2 o o'c 

($f^L<fi-2 o;^£v>Li 0 or) -efT5::^/5>T#5o #^>tl.fe/^pywbr 
■i/;!^^. 1 ^]t/£V^ L;'^M©Ti;^'fbT/^;^; y (^J;?:^^^^^-^- h y 5> 
20 ^) iSii&^-ltTTv'^vrv^K^^J^-r-So :*:SJi&T-fit:'y v?i^, 4-N. N-v'y 
^}vr ^ y b:° y v'^. h y ^^/ur 5 ^0:i[Ktt<k;^/fe^S: 1-10 ^*fflV^X 
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^^Viy, >j/paxh/^A#) . ^Y:ym mx-M^ T-fehi^. 

tt^So RJ5&Mg{*-10 0;5^P,2 0 0'C (0* L< fi- 2 0 J&V> L 1 0 0*0 T'^T 
5 5^i:^5-et5„ 

BjfeMb-g-iJ (XII) SrA?feT*5^'<fc;^fe-C'^NpyWt;Tv'/i'«|^Lyhmx Z.^ 

^1-1 o^fi^v^TIi j;v\ ^<z)r.fflv^sMt LTfi. ^Jx.(^^-x/i-ffi m 
10 ;tf^> 7^h7tKn77>', v';t^f->', v^^r^^/Ua^-T^/UTfe if) , ^-^n^^yW:,^ 

■• • /^^) J^^ifWfbi^5o l 0 O;0^b2 0 0°C ($f* L< {±- 2 o^£- 

15 V^L1 0 0°C) X^n'?^t:A^X-^^. nhtitch 1 ^»7feV^b:i^ii» 

20 -fbTK* ^ i^;/, ^ a d /Js/i^A^) . <5r j. Tir h 

p(g-/^a:^^U^hi/^^if) , (Mx.«^^^/^?^^<t') . fcJ;t>'#7^p 

• if) ^ if ;OS*{f bnSo K/Siagfi- 1 0 0 55^ b 2 0 0 (0^ L < }i- 2 0 -^i 

25 : ^t^J^ (XII) \c 1 S*/^v^ L:;^:]iipJ©>^:7r..::^/^.-}^;=^;^^^ y /i^r K^S^& 

Ti^Miti- h y i^^:* y A, h y a^g^^^r 5 v'-r y :/p tvi^oi^^yu 

T^^'^ t'yi^^-, 4-N, N-^^yf^/UT^y l^y v'V (DMAP) , 1, 8-yT1f 
If^/^p [5. 4. 0] -7-t7yv'±ys 1, 4-v'Tiftfv'i5'P [2. 2. 2) 
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(DABco) tiif(Dm.mm:,^m^i-io^^m\^x^i:\i\ ^(om 

4^ra. $f*L<(iO. 5J5:V^L6ltraX*fe5„ SJ5&mft{i- 2 0 2 0 0 "CX' 

i/. 4-N, N-i?;^f^/UT^y f y v'i^ (DMAP) . 1, S-JT-^}fi/ 

C5. 4. 0] -7-t7l^f^:y. 1, 4-:>T1fIfv';5'P [2. 2. 2] ^tiJ' 

15 iJ'i^ (DABCO) faifcDrnm^it-km^i-iQ^mm^^x^Lw ^^j 

h^/^iif) , (#ij;^««^^/^?'in . fcJ:t>*^:/P 

20 (Mx.«\ N, N-v'^^/iz/l^/vAT^ H\ v';^:^/i-;^/i-^=3rixK 

j^c ^f) i£(ow-m^x-rT 5 c <b So sfSB^ftm i o l 2 4 BtrH1^ /ff 

tL<(iO. 5:^d:v^U6B#^T*fc5o :*:Rli&*i4^T-C\ 

iJ^^^F^^^bKf&Srl^-^rtT'iifT^*. -fk^i^ (VID --f|.«-t-S^<t%T#5o 
25 yv/T^^-h?r. 3 0:6^e>2 0 0°Ct::Mi-'5r.i:{^J;t)«$ti'5o ^<^^. M 

^/I'T^y fy V?:/ (dmap) , 1, ^-i^r-fyfiz-i^n [5. 4. 0] -i-^v'f 

"^y^ 1, 4-v?T1flfv'^n C2. 2. 2] (DABCO) Z^ifO:^* 

i^^b-a-J^^ 1-10 ^^:fflv^-c% iv\ :r.<o^. M^ff*. T/i-=<-7U^ (Mx.ff . 
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^>T't 5o SJS:i^^^f* 1 0 5^^1/j:VN u 2 4 BtfBl. $f ^ U < {* 0 . 5 /iV^ b 6 

-fb^ti (XII) T!}^bi\:^m (VII') ^-cfD-siTJSi^^ft^timfT^^'FH^ii^^^ii 




it-^m (X) (^{t-^i^ (VIII) --(D'MS^Sfi^ Mx-^b-a-i^ (II). <^)^^l-*3 

Its (i i) \z.7f^-ti7mtmm(Dm'^Txfff^Mo 




{"chm (X' ) ©-fb^^J (X) ^J;t«^b^#i (vii) ©^fifet^:^-t- 

40 
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*SiS:fifb^i^. (XIII) ^mmmt^m^^Tx-A r ^ chj-e tss^^-c^b 
-a-t) (X') ^u^^jjmxh^^. mRjt^xmt^m am) i^»^£v>l 

.. Ifyv'i^v 4-N, N-J;^'^;l^r^y\f])z:^y (DMAP) , 1, 8-i^Tf\fiy^n 
C5. 4. 0] -7-'>>'X-ty, 1, tfv-i^ n C2. 2. 2] :ti^^y 

15 (DABCO) T^iifiiS^lf bttSo ^CD|^.ffiV^5^^ii!L-r{4. Mx.{i7K> T^^^i 

^fc-a-ife (XI) {115'J;t«OTi3::^i-;^^l-J:o-C^fig-r5r.hd5x*%5c 
41 
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0 




Ar 




H 



Ar 



(XI) 



D 



(VI D 



^(o'mtbm:^^^x\\L^m (xd ^#5;^fe-c$>5o wm:<^mY.'^m (vir) 

%J\f:3^J^y (DMAP) . 1, 8-^;'T1flfi^^'P CS. 4. O] -7-l>^^x*i^, 
10 1, 4-v'7'1^t'v'iJ'P [2.. 2. 2] :^-i{'i5'>' (DAB CO) fl^il^mfhf^^. 

. » h y :77l.:t ngl^. i^^iJ' CJ y p p|^^:/i?/K Zl^M^:?- 1 e r t - 

nm-t 1 0 :5>PH1/£V^ L 2 4 1^^, ^ t < « 0 . 5 J^j^V^ L 6 I^^IT^ 5o m^UM 
20 «-2 0i6>b2 0 0'C ($f^L<H;0;&=»e>8 0lC) T-frP t*5T'^5„ 
\t^m (XII) {i^l;t{fOT^;:^i-:;^^fcJ;o-c^fijc't5rij55T't5, 
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COOR' ' 




GOOH 



(XIV) (XII) 

il^-^m (XIV) <D:3^;^x/V'«%AD7K^UT^b-a-t» (XII) ^#S:;^}feT'fe5o ^ 
-fb^J^ (XIII) f^M;i«£iTlc:^«&{^ «fc oT^^-fS ^ t t^X-.^ S., 

Q H 



Ar 



Ar 



(XIII) 



(XV) 

it^m (XV) ffyr%ymimmmt:mx\^xit-^m (xiid ^n^:^mxh^o 
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it-^m (XVI) (Dih^m (XIV) ^(Dmmm^n. mK.m[:.^m ( i ) o^m^^ 
tts (i i) \:i^-t:^mtmm<DmTx*niofi?>, 




(XVII) (XV) 

it^ (XVII) ©al7^^^&x*^itt^i#^T^c*5^t5^«!67k«^p^i^^ffiv^5^: 




(XVI) 
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ih^m (XVIII) (Dit^m (XVI) ^(DmmR^^}-i^ mx.mt^<^ (x-) <D^m^ 
m-:^mtmm(D^^TX'nio^^o ^^is. wmt^mx^h^it^m (xvhd tt 

M^it, Heterocycles, 2 3, 227 7-2 287 (198 5). J. 
5 Org. Che m. ,53, 86 9-8 73 (198 8) > J. Org. Chem. , 
5 3, 8 7 3-8 75 (1986), Chem. Pharm. Bull., 38, 
1 0 3-1 09 (1 9 90) >^iif^^:|a^$>5V^«:?!ffi§tb-CV^5^#{clpC-C^fc 
«##ti:LTAr ^COOH;&=»b. J. Am. Chem. Soc. , 109, 74 
88-7494 (1987). J, Org. Chem. , 53, 296 8-2971 

10 (1988), Tetrahedron Lett., 32, 7731-7734 (1 
9 9 1) /d;if^^|B^fe5V^^i:5lffl$tlTV^5^m^:^PCT*fc^i##^^:LTAr ^ 
C (=0) Clt^b. J. Heterocyclic Chem. , 2 2, 103 
•..3-1 0 3 4 (1 9.8 5) , He t e r o c y c 1. i c Chem., 2 5, 1 
7-37-1740 (198-8). J. Med. Chem. , 34, 798-806 (1 

15 991). Tetrahedron, 46, 447 3-4 486 (1990). J. 
Org. Chem. , 6 4, 1 5 1 2-1 5 1 9 (1 9 9 9) ^{^IfB^feS VM± 
?lffl$t^.TV^S^m^:2pDT^fcf^##^^:U-CAT ^C (=0) CH^ib^h. ^mir 

it-^i^ (XVII) nmx.mTK^ir:^mKi:oX^^-t^:LtH>^x^^o 




(XIX) avii) 

(XIX) S:^^»/j:v^L:kig»r^;'^bT/^;^7y^M^ mK-Hi 
ri:^i\:'rh}}^J»ti:tn tRj^^i^^xi\i^m (XVII) ^n^ismxh^. iio^ffi 

25 ^f) . 31— r/ulS (fix:?*. T^hyt Ynyy^y^ ^j>^^jv::^^'r)V 
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10 ©T'fe o T ^ J: < . \c.jm\^m DT^mS tr^*i-5 

L-Ctt. /^^/^^^J[l•^ >'/^;^-P. ^pp. >^p^, a-K 

i_b7'/1'=^/^ (Mx.ffs ;^f^>'K ^^^^'K :/pf/K -Yy/Pf/K tert 
25 i:LT{4^ ^^n^i^m^ m±.it. yA'itxi, ^pp. :/p^. 3-hV^if) , c 
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-^TfV^fV myUit. p«^/K T'PlfyK yT'Plf^K tert 

--l/^/^/i if ) , CT.ioT^/l^^^yl' m^yl. ^i^v^/W^cCif) > Ci_ 

^fi^t^. mx.im. iSS. 31^. ^^3fc. t K7.i^i^^ K^v^^-. N 

15 © (M. atti^ li^. w^^. -^lyK^xi^v^yy^-, mm^xi-^h^ 

20 tfc{m©:iL«mi-5^i::i^-et5o 

25 /l-±^f^^. LDL-r3l/7LxP-/HST#ffl> VLD L:^ i/;^7-p^/k{g-f^^ 

yvV^ ^^Ay^^5'-, 'T^s l^v^s C''^^ f-^'K t 

47 



wo 02/059077 



PCT/JP02/00532 



mommmmmmm. Mmmwrnm^. mmmwomMm (ptca) fcsv^ 

^^imitm. T a n g i e r 5^^0f&|^*3 J;t)«Wfo5V^^^Sl« 

jk^. ^ft^^^/. y^^:7^if^®^) , mm m^^. w;^^) ^ ^ 
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mRn^m-t^coKmwi&^m'sL-^m't^. it^m (o *5J:«^j^ (i ' ) 

/i-^j. mk 'ytiyzfm. mmk ^mi. ^mam. i^m 

xmm^ti?>o 

mjm. ^^n. mmi\-^\^<it^(om^(Dm^fsimm^is\x.xmmz.mm\.fz. 

15 m {I) ^fcfi^b-a-i^ (I' ) xttiK?]^. ^^^j. mmA-^\.<it 

^<Dm^<Dm^fmmn^M^xmmm^\.fc-^(o^. wmmm:\^xm-t^ 

(I) ^fcmb^ife (I' ) (o~-^m?kt^m[m(o^m^mm\.xmt^^tii^ 

;65ffiv^fcn6o m^mm-h L-Cfi. ^tiIx-JJ^WtK^ ^^:fe4l7k^ i/^f^'-:^^?^. 
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10 :^wM<D^m\^mii^miMxh?>m^ii.'^4 ^ u^-^^ju^^^mmmm. 

Tween 8 0, HCO- 6 0#(D#KStt5^J ; ;«;/V7j?:arv'p{^;V-fe/VP— 

W) <mmm m^\ts m\^-i-y])^j>^. -^yrif-^K y/i-t^h-/K ■^K!:^ 

15 $1^) . ^glfS^J («3|;t(^. mk^lyxi-^>(v, ^vin-zr^ mtth 

. 5 i5^y :^-/i-8 12m) t hh\^^m\.xmmmmmt x.xmm^mit 
20 i^%m(D%-mmm^-^-< ^^•^•:f-^^i^xh^m^. ^(ow-^m-%\±. mo. 

l*V^U*?I3 0 0/^mT*fe^3; 0*L<{i. *^lJfeV^U*«Jl 5 Oium, ^btc^if^ 
L < fij^ 2 J^CV^ Lj^ 1 0 0 ju mT'feSo 

25 ::tLb©^mof^^ilc*5V^T. ft-^-^^ (I) *3J;mb^#» (I' ) 

mmwi.^tMz.m.m-^nxhii<. i<z)^^s :Lf\^h(n>\t^m\'mQm\t\.xn 
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m mktt. ^uy^:fv-h. -<-fy^-fy-K i^a:.Ay^-ftii^jK 
5 x.r^. r-yif^yiS^^. ■:fn-:tvi--,v^) , (2) mfi-si^^TO ^'V 

m^if. v'^^/^y^tJ'^i/^ :fyy<:^^'^>. ±Vy<^^i^y. 

TVt^'^^^'^y. yjw<:^^^y^ vLT.^^y^^'i-i/^dymAQ 
10 -Q^Kmmn^Wk) . y^^rw^^if.^^y'^-^'f^Wk m^\t. NB-5 

15 ^py-^by^/y-fey Ktei^iseia^^Cimp 1 i t a p i d e^)^-c'fe§„ 

■ ^fyv^^yy^, i^7<y>', y^^'^jy, ^^-y)\^-^y, xT^y^s, 

20 ^ix^^hy ij'A- , y:^-^P=^^;^^^•:^^y (f-'i'ta^i/, 5^ 

^.yxi -^m.'m^U% •.-f\^^=^-/n:y i'/VY=-y^ , ^^^^ m^f I- K=^^/ 
Kp-zu) , -<^y^yV (y^^T^p:/) 3 ;ta:»»^il Ci>t°y^^-/^ (-< 

25 , mk-:^yW i^^^^VTy) . ^^nfv^^/, i^Plf Ki5^>/K Xa 

mm'} i^'^^^mmm mmm yn±xh' (y^yy^y^) , -^^^^^ 
ii©f^. Ai it^um i^y^^jv^y) ) f^iftu^^i^^x. n^^-rm. n 
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5 X2-/Uj&r\^^^mm^Mi!)mK.b^^:i ti^m^^i^lX^^?> (Lancet 
339:1154-1156,1992) Ltcil^'oX, it^m (I) *3J:«-^i^ (I' ) {±LDL 
- 3 1/ 7^ a -/u^ fcf4VLDL-=iV->^xn -/ViSTf^^ ^#1" 5 <^ T*M<^ 

15 ^iuTv^5o ^(owtihhkt.^m. •^fc\-immm\^-^m. m^\mm\hn^-^^ 

t#5 (Gut 31:348-350,1990) „ $ ^IZl. ^ J\^y^:^^i/imm.hLm.^^^^^ 

n :^ ^ ^ itm^^MK^Mx h ^ :i t t^^m^ ^ fix ^ 

25 (Gastroenterology 102, No. 4, Pt. 2. A3 19, 1992) „ ^fl^x.. f^lB#5t:6^b# 

^.m^m^mtiiif) m^^t>^x. B^\^<i-man^x'm\.n^o 

^ISPJ^-fb^i^ (I) ^^mt^^ (I' ) «Jk(tiHDL-=>Uy^ra-y^±# 
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^^ofcii)lS;6^b<^)3 w;^7^p— /l^;JSj|J|±i;65iEii$tL5 (Current Opinion in 
Lipidology 4 : 392-400) <DX\ rxn-Attijii?5j!{t;<D?&»' J;t)«^RS 

fih(omM&. mm. mmmm (chd) . M^jk. t^iKm.^. m^mo^m 

L D L (D^^bJfe if ^^^-e^ D 5fllMii^^b^K^-r 5^S>I^5 h ^ (Current 
Opinion in Lipidology 4 : 392 — 400, Current Opinion in Lipidology 
5:354-36 4) o 

(Current Opinion in Lipidology 5 : 354-364) „ *liK*^K©l!iHffiT 

«S!;tfJ. Slbi^^a (CHD)., M^iiiL/&ir<D?^^*3j:-0«^l5SlciiLT 

v^S„ ^(D^. ^ (I) ^fcfl; (I' ) (D'fb^ife^fcfi^(^mfim. fo5V^f±isil 

i^) ^ :^i^y'-^/i^^i^i'^±^/i^ (:/P7'i^y^) . ACEPJgL^m (M. "^W 
7J^xi-J\f:y iTJ>^xi-Ji/^ Jjv/<:^^) , ;^^-rr^v^t°:y {ii;v:;^x2>y h) ^] ^ 
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t-5g^0^^y Ti:JteoT*30> HDLfiapoJ (clusterin) (D^^]}T'^h^ 
(Current Opinion in Lipidology 4 : 392-400) „ :^?t^(Di\^-t<!^ ( I ) 
■$^i.mt^% (I' ) <^JfiL«fHDL-3^y^xi3-/^±#f^ffi;0^b#X.T. if-Wn 

(Dih-^m (I) ^^xm-^ (I' ) ^^mm. m^^i:x:^^m<om^^xj^f 

(EC) ■^^!l^l^^?feif«<Z)ii5i?r{EiiU -^fcHOLfit b y V/-?]^<DiiM^ 
{Eii-t"5 (Current Opinion in Lipidology 3 : 222-226) „ ^?^^M<Dit^ 
10 m il) :tsXmt^m d' ) {±JiD-'f'HDL-=il/Xxn-/^±#f^^^;^f -So 

■ -So 

15 :^mm(Di\:,^m (d ^simb-a-ife d' ) <^ii*ni--<tffi^i: lt. HBut 

i: hmmm&mmKmmm^Wmi^ lactogen ^^liJ^^S. •r^5'^:7T- 
i^:6>e><^) apoE^?JJ^{ieiii-5 (Current Opinion in Lipidology 3 :■ 2 2 2 - 2 

2 6) 0 ^(D^^mi&mim^^^?>t. ^%m^±m<omm^xmm-hmL. 
20 ( I ) *3j:tj«ft;#i^ ( I ' ) (Dm^&mmir^mmmt t-c. ^isitis 

S(j:J;o-CiftliifiLj!E;5S|g3£-t-5:65#< i«llSjfiL3m:65rtbfe©mtrii®$*. 

25 (I) *5j;mt;^#? (I' ) f±:!:tie,<^^®(^f&^&tiJiiM«{c^)JiLT:}o?), 
-fli^l^ (I) (I' ) fi^T% Xfm^<^fSM^i^^ o 

t!3«f-^^f^^mi:t^^ffiT'«:. «3J;tfi. (1) ^U^^ (M;ttf. 7P-fe^ K\ 
foy^iJ' hi^m) . (2) S^MSij^ (f>l;t{l. T'ryn-^um . (3) 
ryv^^txvi:^:/!!}^^^ (Mx.(l. Pi^/^^5'>', * :/7^-!J-yi.i5? >'^) , (4) T 
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V/i^m) . (5) J^^m (Mx.ff. -:7:3.v^f>'. S^-rr^v^fy^) 

HTV^5o ^ (I) ^fcfi (I' ) T*^i>$tlS4b^t)^/cH^Oi^. ^fcfi^cD 

. t)«IIIMfSTf^fflJ-ctl?^ T/^5'-/^^•7-?S©^B5. ?&^{3:jfflv^5^li;^s-et. 

15 ^(^Jx.{i. JT-52^LY-374973^feifOyfc6V^^il3■fe^W^— €|5a^. feSV^fi 
SIB-1848;fe if) . T 5 P'f K 13 ^|Ji.«|g(«»iXL«. PTI-00703^BETABL0C(M-1792) 

. .- it^m (I) (I' ) (D^bi-iia-r-^tjifSjffifis iiiL«fi=ii>y^7^ 

V^5:li:;6sr♦t. ^om. /fb-a-!^ (I) *5j;Wb^i^ (I' ) f±^fe5VMi£(T 
m. o^f^FP^-h, iJ'PFP^-h^) 7?/S^b 
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^li^t/ (I) ^i:mt^^ (I' ) fihy^y-fey mT^^ffiw-r5OT#i^^(^) 

20 X-mt-^m (I' ) «J^lL»^<^i^K*3J;^)«f&^MLTv^5, ^com^f\^h\m 

tPA, >>n=ar-^— , m^iYmM T:^}f])y, :^juy^iy\fyyr:t (t 

^yxi7.^V-}V {:fV^-)V) , GPIIb/IIIa^^ (Vr^^P) ] 

i^^/V^T^fA, ra^i; 
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-rsi^^^e HGF. vEGF/feirwiimH^'fci?) j-M]S-t-5it.e 

it^m (I) ^fcmt^m d' ) iL-C10^^fcl?O.2~5Omg/day. 
§f*L<M:l. 5-30ing/day^l -mH^^i-^Xm^-t^mmt. tV\ 
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(I) ^fcwfc^i^ (I' ) (Dm^mma^i^^x'm^Mm-T^hfhmKmm^ 

1) mmttmvyi^m^ (vldd -ffitbsy^KMe (ldd (omm 

■ : »!>f-=¥lflL^^K B r 1 . 0 6 3 g /m 1 }cHlMI®M.^:t'i>^il^f^ ( S 
W41-Ti, 40, OOOrpm. IShrs, 4^:. Beckman mod 
10 el L8-5 5) {Cj:?)^±i-5ii}5> (VLDL-LDL. «:«<!. 06 3 g 
/ml) ^*a6. O. 1 5M Na C 1 - 1 OmM Tris-HCl, pH7. 

4 (TBS) WLT5t«fTV\ -^-i/i-^-x^mmmm^s 4vxu^Lfz^ 

. 2) BOD I PY-CE-^T^^pa^-v^Ui^'g;/ (BOB I PY-CE^ME) O 

■ HM 

15 e g gPC (2j^;5^7T^i^/V=iy:/) (5ng) , (2mg) }CB 

OD I PY-CE (0. 6mg) p P J3^/l'A^»^JP;i^^^, ^*;Jf;^SM 

Txmm^mn u> * e^t^ issK^Tx-^jiKii:!^* Lfc„ ^ (omm^. t h hd l ( i.. 

063<d<1...21) Xr)<!^V3t2:^/UA-:^'$r /—/U (2: 1:, v/v) 

6M^*^WTBSiC^j!i?U TBSlC^UT:g|ffLT#fca p o HDL^ 
20 (7. ami) ^Jnx.. y-.yiJ' (BRANSON SONIFIRE. GEL 
L DISRUPTOR 2 0 0, i5^-rT/I-6, Smi nX4) ^m^BOBI P 
Y-CE-ME^MLfc„ m>b^m (CENTRIPREP 10) y ^ /I- 
^ -T'^^Mig 4 VXU^ Lfco 
3) ^M^^ 

25 rnm^-^S^ (2 0%DMS OM) 5j«l. TBS75 juK accepto 
r!;4<^6 (VLDL-LDL) 2 0 iz \ ioXXJ^U^U^: hCET? 2 5 n\ 
^^i^U 3 7"CT3 0:5>^fi^M^. BOD I PY-CE-ME2 5 n \ ^kMx. 
(^^T150 1) , tei^KJE&?rgBMLfc. 37'C. 3 O^^^fS^, Ex. 
4 9 0niii/Em. 5 3 0 nm-eM^^^il^Lfc, CETPlS^^te (fi* 
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0/ • u-u-^- ^^^test 30 " l^^testp) V 

% inhibition =l1'"~7En 

4) 5o%t MiiLSt^^aa^^ 

W^^'^m (2 0%DMS 5 jtx 1 > t fifilSIr 5 // U accept 

oryjKSe (VLDL-LDL) 20 1 *5 j;D«gi55^ffiS^ t h C E T P 2 5 
H I ^^i'^U 3 y^CT^S O^mWI^Wi. BOD I P Y-CE-ME 2 5 /z 1 

X. (ikifPT?! 5 0 Ml), m.mm'^mii^i'tio 3 7^ e o^^^Rjsm. e x. 

490nm/Em. 5 3 0 nm-C^^fe^lg^SJ^ tfco C E T P Ifi^^it (Ifi* 
n/ • u-u-4.- /^i ^^^test 60 " ^^test 0^ \ y 

% inhibition =11- -7^7] _ h, ^ IX 100 

V ^"""test 60 '""control 0^/ 
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1^, dd : ^-f/l^y-fUy ^. m : hz: ^/U^'. CDCI3 : p n^jN 

/VA, DMSO-de : Sv?^ f^/^y^/l'Jj^'^rv' N% CD3OD : fi^ ^ y-/K % : fil:%o 

mmmi 

N- [2- (4-:7yix;rn:7:tr:7P) -2-t Kn^->-l- [ [4- {V]}yMn;^f- 
10 /I') 7 31 ^yi^] ^ 5^/1^] J^^/k] - 1 -:h:7 iJ' w i/ji/yPT^drH- 5 K 

1) N- [2- {4-7/^:;^i3 7ic=/U) -2-:*-dry3^9=-/^] jf;/UAT5 K 
a-:/a^-4-7;V:^aT-fe h:7 3iy 0. Og (0.138^;^) ON, N- 

v?^ ^/l-7M/VAr ^. K 2 0 0 m 1 Wm^^^fT -Jit-T V y!i7A8..99g(0. 

b^T^i^ufco a@#>^p«i5'y'-/i-3oomnc^jS?u loroPd/G (5 
o%-^7k) 3. ogt^m^i2. 7ml (0. 1 b ^MK.fz.m.< imn. 

^•^MJ 0. 3 g (0. 15 , ^tI^MI 4 Om K =^^7 Om 1 

m\^m^Tm^\^tLonmmmm^'^^\^ — •^•^yij^hnm^x.x. mm2 o. 

21 g (8 1%) ^^^^;LT#fCo 

^H-NMR (CDCI3, 200MHz) S 4.79 (2H, dd, J = 0. 6 Hz, 4.4 Hz), 6.73 (IH, br 
25 s), 7.14-7.30 (2H, m), 7.97-8.10 (2H, m), 8.35 (IH, s). 

2) 2- {A-y/V:tny:c.=-;V) -2-:t^y-l- [ [4- (h V yMo'^^'f-M 

6 0 %7Kife'fk::^ MJ •:7A«ij/^7:7^:/Si^i!^0. 5 5 g (0. 0 13 8^yv) 
©N, N-v'pt'^/UTis/^i^T^ Kl 6m 1^?^{J:N- [2- {A.-y ;V:tny =c:^;v) 
61 



wo 02/059077 



PCT/JP02/00532 



-2-;^=3{^ya^^/^] Kl. 66g (9. 17^ V^M ^tK^^TT^APx. 

3 O^mmW bfc, aiS^iC 4- ( h y 7/l';^o ^/U) -^V-S^yl-T'p 5 K 1 . 7 

0ml (0. 0 t:mx.mm.x-2mmwLfc^ ^M^m^^^^^r-i^ 

= 1/2-1/1) -e*SMU S6«jt>l. 65 g (5 3%) ^T^^tL-C^fco 
mp TS-Slt:; 'H-NMR (CDCI3, 200]HHz) 6 3.13 (IH, dd, J = 5, 4 Hz, 13.8 Hz), 
3.38 (IH, dd, J = 6.6 Hz, 14.0 Hz), 5.87-5.96 (IH, m), 6.52 (IH, br d, J 
= 7.8 Hz), 7.07-7.25 (4H, m), 7.48 (2H, d, J = 8.0 Hz), 7.93-8.04 (2H, m), 
10 8.25 (IH, s); IR (KBr) 3295, 1680, 1661 cnf^; Anal. Calcd for C17H13F4NO2: C, 
60.18; H, 3.86; N, 4.13. Found: C, 59.99; H, 3.87; N, 4.05 
• 3) 2- (4-7yU;*-n73i=>'W) -2-:^^y-l- [ [4- ( MJ 7/W;^p p^^f-zv) 

2- (4-7yV:^p 7 31-/1^) -,2-:t^y-l- [ [4- ( hU ^ ^/V') y. 

15 ^^/W] ^9=-/V5i^/VAT^ Kl 3. 87g (4 0. S^V'^M <D;^^J 

-/Ul 0 Om l^?Kl;:^m^3. 8ml (4 5. 0 % V trM:^. 2BtWI^ 

. 6 3g {9 6%} -^m^hvxmzo 

^H-NMR (DMSO-de, 200MHz) 6 3.17-3.29 (2H, ra), 5.48 (IH, t, J = 6. 6 Hz), 
20 7.27-7.44 (4H, m), 7.59 (2H, d, J =8.0 Hz), 8.04-8.15 (2H, m), 8.38 (2H, 
br s). 

4) N- [2- (4-7/1^:^13 701=/^) -2-:t^y-l- [ [4- (VVy/l^:^^;^ 
f;v) 7a:=/^] ^^7V\ -l-^-y ^ u:^:^ jV:^^-^ ^ K 

l-i-y h=^^0. 49 g (2. 84 5y^/V) <DN, N-v^p< ^71^:?Jn/^3,T ^ K 
25 10ml mmi^ 1 -^5^/^- 3 - ( 3 ^/VT ^/^n tVV) ^ F • 

m^o. 74g (3. 87$y ^/i^) ^ 1 - 1 kd '^E^v'-o-y h V r:/-jvimm 

0. 5 9g (3. 8 7^y^/U) »x.5 5i-^m#Lfc^s 2- (4-7/l-:tP7:3i 
^/U) -2-:^^y-l- [ [4- {V^)y;i'^n^=f-M yz^a^jv] ^^/U] :x.'f-;V 
T^>"lS^itO. 9g (2. 5 8^1)^/1') kl, 8-v?riflfv'iJ'P [5. 4. 
62 



wo 02/059077 



PCT/JP02/00532 



0] 42ml (2. 8A^])^M ^Mx.3f^mi^Wl.fZo R 

^ mm^^^^/^^-fy=i/4) \z^v}mmLXs m^Q. 9 2g (77%) 
5 m^tvxii^ft„ 

mp 163-164'C; 'H-NMR (CDClj, 200MHz) 8 3,19 (IH, dd, J = 6. 2 Hz, 13.8 Hz), 
3.55 (IH, dd, J = 6. 2 Hz, 14.0 Hz), 6.16 (IH, dd, J = 6. 2 Hz, 13.8 Hz), 6.88 
(IH, d, J = 8.0 Hz), 7.15-7.30 (4H, m). 7.39-7.59 (6H, m), 7.83-7.97 (2H, 
tn) , 8. 04-8. 16 {3H, m) ; IR (KBr) 3289, 1686, 1640 cm"^; Anal. Calcd for Ci^HigF^NOj- 

10 O.2H2O: C, 69.14; H, 4.17; N, 2.99. Found: C, 69.27; H, 4.07; N, 2.85, 

5) N- [2- U-yM^-7:^=-M -2-t [. [4- (hy^/U;^ 

n7«^/V) 7 ^^yu] J^^^yu] V'^';^7/V'Xj?=¥f-5: K 

N- [2- (4-7/1^:^12 7 :tr^/l/) - [ [4- ( M) ^5^/1^) 

7 3.;^/^] pj^yu] ocL^/v] -l--^:7^^>';^/^4?^i^3: K5 0 Omg (1. 0 8 

16 ^})^M (D;i^/-/U5mimmK:i^m\:^'^^-rhV'^J><20me (0. 53 

. . 8 5 y ^/w) <^jn:i7k^T 3 0 ^mwM^ bfe, Kf&m^mm=^'f-^^xmiii u mm 
m^iNm.mimm; mi^mix*md^m^i.tt.m. mm^v^i^^j^x'^t^L. 
mmyfm y ^^^^ yM^^u-^hVyy-^- imm^'^/i^/^ 

^i^^=l/2) K^Vmmi^Xnm^^SOmg (96%. (IRS. 2SR) 

20 ■ (IRS, 2RS) flc=l/3) ^m^tl^XWco 

mp 159-181*0; 'H-NMR (CDCI3, 200MHz) 5 2.86 (lHXl/4, dd, J = 11.0 Hz, 14.6 
Hz), 3.07 (1HX3/4. dd, J = 4. 8 Hz, 15.0 Hz), 3.19 (IH, d, J = 7.8 Hz), 3,27 
(1HX3/4, d, J = 4.6 Hz), 3.37 (lHXl/4, d, J = 3.6 Hz), 4.61 (1HX3/4, ddd, 
J = 3.4 Hz, 7.6 Hz, 16.8 Hz), 4.73-4.86 (lHXl/4, m), 4.89 (1HX3/4, t, J 

25 =7.8 Hz), 5.08 (lHXl/4, t, J = 3. 6 Hz), 5.98 (lHXl/4, d, J = 8.4 Hz). 
6.20 (lHX/4, d, J = 9. 2 Hz), 6.99-7.14 (2H, m), 7.16-7.55 (9H, m), 7.60 
■(2H, d, J = 8.4 Hz), 7.83 (2H, t , J = 8. 8 Hz) ; IR (KBr) 3384, 3304, 1645 
cnf^; Anal. Calcd for Qj^HaiFiNOij: C, 69.37; H, 4.53; N, 3,00. Found: C, 69.21; 
H, 4.58; N, 3.03. 
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mmm2 

N- (2- iA-yMny:^^-/:^) -2-t Kd=^v'-1- ( (4- (M;:7/v;^p^^ 

1) 1- {4-y/l^:tny:x,::^;U) -l-:t^y-3- (4- {V 3 y )\^-tn ?^^jv) 
5 ^d^^/l') -a-T'PtVVT^^/it^JS (6 0 Omg, 1, 7 3 ^ U ^/u) i 4-p{ 
V>';^yV;J?:/^ (3 5 4ing, 1. 9 0 ^ U ^/V) <DN, N-t>^ 
^/I'^Jn/I'AT ^ K ( 1 0 m 1 ) ^j^JC 1 -a:^/^- 3 - ( 3 -v?^ ^/l-T ^ / y^n yfjV) 
*/l^#v?^5 K -ig^ii: (4 9 6mg, 2. 5 9?!;*/U) t 1-t Kn^rv'-l H 
h Ury-yL- (3 9 6mg. 2. 5 9 5:y^/W) il, 8 -v'Tif tf i^^ p 
10 [5. 4. 0] -T-l^V-T^'^i/ (0. 2 8ml. 1. 9 0 5 y ^^JflxT^^ 
fil^^ Lfco ^^mz. 1 ^^SItKM (10ml). i:;!K (100ml) tr;!lPx.. ^ 
^zr.'f-A. (5 Om 1 X 2) -eftttJ Ufc.. ttffl?gSr l^^^^^bf - h ^ ^Tk^jS 

^y])ti^/\^-iJyJ^^-n'^V^yy^-{^^-^>:mk=p-^^^^4: DxmUX^. 
15 B^^^/l^-^^f-i^iei^bSM^^^-C. N- (2- (4-7y^;^P7ai=/U-) -2- 
Od-dj-y-l- ( (4-.(h.!J7/U:tP^f^/V') 7^:::^/^) ^ ^yl^) =!L^jV) -4-^'f- 
/Wl-^y'iJ? 1/ K (6 6 5mg, 8 0%) ^#fCo 
mp 149-15010 

IRv max^W: 1693, 1634, 1539, 1510. 
20 Anal. Calcd for C, 70.14; H, 4.41; N, 2.92 

Found: C, 70.09; H, 4.42; N, 2. 91. . 

^H-NMR (CDClj)6: 2.71 (3H, s), 3.19 (IH, dd, J= 14.0, 6.2 Hz), 3.55 (IH, 
d, J = 14.0, 6.2 Hz), 6.16 (IH, q, J = 7.0 Hz), 6.83 (IH, d, J = 7.4 Hz), 
7.14-7.32 (5H, m), 7. 36-7. 64 (5H, m), 7.98-8.18 (4H, ra). 
25 2) N- (2- (4-:7/V;^P7cn^/^) -2-:t=^y-l- ( (4- (hy 7/U;^-pp< 
f-jv) 73^^/1-) ^^/i/) -4-p<f-/w-l--^:7^]/>-;(77i//}^>-y-^ K (4 

OOmg, 0. 8 35y^/U) <D^^y-/V (30ml) (I 
I) (2 1 Omg, 1.6 7 ^ y^/U) ^M^. ^MT-3 O^ffiJ^^LfCo 

tKj^Tx 7K*^k7}^!^'*•^^y !>A (6 3mg, i. 6 7^y^yi-) -^n^, i^Wi 
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mw bfco Ef^^m^ 1 m^m^ ( 3 o m i ) mm^^f-^^ ( 5 0 m 1 x 2 ) 

^5^/^=2 : 1) T'MMb. #btLfcffi5gH%^-^=¥f-^/ : 1 0 : 1 (Z) 

5 m-tmmX^^LX. ( (IRS, 2SR) ^: (IRS, 2RS) 

= 1:2, 329mg, 82%) i|r#fc„ 
IRv max^W: 1634, 1510, 1125. 

Anal. Calcd for CjgHasF^NOa: C, 69.85; H, 4.81; N, 2.91 
Found: C, 69.56; H, 4.75; N, 2.80. 
10 'H-NMR (CDCI3) 6 : 2.66 (3H, s), 2.70-3.10 (IH, m), 3.44 (2/3H, d, J = 4. 8 
. Hz), 3.53 (1/3H, d, J = 3. 6 Hz), 4.50-4.68 (2/3H, ra), 4.70-4.90 (IH, m), 
5.04-5; 10 (1/3H, m), 5.95 (1/3H, d, J = 8.8 Hz), 6. 19 (2/3H, d, J = 8.8 Hz), 
• 6.96-7.70 (13H, m), 7; 96 (IH, d, J = 8. 4" Hz). 

mmms 

15 N- [2- (4-7;W;tt3 7a:=/W) -2-t Kn=¥ix-1- [ [4- ( h y :7/i^;^p ;>< 
^ K 

1) ' N- [2- (^^-y }Vi>rxi-y ^=z.)v') l [4- (MJ7/^:tn>t 
20 f-^ K . • 

^»Jl©4) irl^^mtJlLT. g6<}i^l. 01 g (7 7%) ^^^i;LT#fco 
mp 133-135*0; 'H-NMR (CDCI3, 200MHz) 5 1.87-2.02 (2H, m), 2,18-2.26 (2H, 
m), 2.62 (2H, t, J = 7.4 Hz), 3.08 (IH. dd, J = 5. 2 Hz, 14.0 Hz), 3.33 (IH, 
dd, J = 6. 6 Hz, 13. 8 Hz), 5.78-5.88 (IH, m), 6.26 (IH, d, J = 7. 6 Hz), 7.05-7.33 
25 (9H, m), 7.45 (2H, d, J = 8. 2 Hz), 7.92-8.03 (2H, m) ; IR (KBr) 3281, 1645 
cm"^; Anal. Calcd for Z^^^'ii^. C, 68.26; H, 5.07; N, 3.06. Found: C, 68.07; 
H, 4.79; N, 3.10. 

2) N- [2- {A.-y iv-irny 0^=.)^) -2-t Kn^ariz-i- [ [4- {hVyji^:^' 
np«^/u) yzru^/U] ^^}v\ -A:-yau=^>v:f^}\^r% Y-fy^vi^-tsiv 
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mMmi(D5) tmrnKi^X, ie<J#Jl4 4mg (29%, CIRS, 2SR) 
flc/ (IRS, 2RS) #:=4/l) ^^^hl^xntc^ 

mp HB-lsrC: ^H-NMR (CDCI3, 200MHz) S 1.70-1.90 (2H, m), 2.00-2.14 (2H, 
5 m), 2.51 (2H, t, J = 7.4 Hz), 2.70-2.94 (2H, m), 3.44 (IH, d, J = 3.6 Hz), 
4.30-4.56 (IH, m), 4.92-5.00 (IH, m), 5.38 (IH, d, J = 7.0 Hz), 7.00-7.60 
(13H, m); IR (KBr) 1645 cm"'; Anal. Calcd for C^2^^: C, 67.96; H, 5.48; 
N, 3.05. Found: C, 67.85; H, 5.61; N, 3.04. 

mmm4 

10 N- (2- (4-yyU;tn7aLr^;^) -2-fc Kn^rv^-l- ( (4- (hy^/l^^^-p^^ 
/^) yc^=^/i^) oL^iV) -r4- (2-^:^7^=/^) iS^T^ K 

.. 1) 1- (4-7/i';rn7 3i;^/i') -\-i!r^V-%- (4- ( hU p«^/u) 
7^1^/1-) -2-7'p e/l-T^>':S^ (6 0 Omg, 1. 735!J^/l') i:4-(2. 
-^VL-p zi:.=^}V) (3 2 3mg, 1. 9 0 5;U^/^) (DN, \^--J' :^^)Vi^;V2>. 

15 r ^ K ( 1 0 m 1 ) 1 -3^=9- JV- 3 - ( 3 -v'p? ^ 7 ^ n W v> 

>f ^ K-|g^it (4 9 6mg, 2; 5 9 ^ y */^) i 1 -t, KP ^i^- 1 H-^^-^ 
MJT>^— /l^ (3 9 6mg, 2. 5 9 5: U *>'V) 1 , 8-v'Ti>'tfv'i5'P [5. 
4. 0] -r-lJ'^/x-fe:/ (0. 28ml, 1. 9 0^y^/W) SriP;tT*l^i^L 
fc. SJS?StC 1 ^^it^TK^^g (10ml) iTk (100ml) <gr^Px.. g^^^^ 

20 /t- ( 5 0 m 1 X 2 ) T'ttffi Lfc„ ttl±i?K<l: 1 ^^TK^ib^t- h y !> i^7KM*5 J: tJ«^ 

f-i^jO^bS^^^-^Ts N- (2- {.A.-'y }V:^^-7 :x.::^lV') -2-i!r^V-\- ( (4- 
(M)7/V:tnp«f^/l^) 7:=.:^/^) ^^/U) j^^/I^) -4- (2-^:^73^=71') IS 
K (4 4 5mg, 5 6%) ?r#yc„ 
25 rap 123-124°C 

IRv max°^cm-': 3275, 1651, 1597, 1508, 1325, 1232, 1159, 1124. 
Anal. Calcd for C24H2iF4N02S: C, 62.19; H, 4.57; N, 3.02 
Found: C, 62.02; H, 4.69; N, 3.28. 

'H-NMR (CDCUfi: 1.94-2.10 (2H, m), 2.26 (2H, t, J = 7.4 Hz), 2.84 (2H, t, 
66 



wo 02/059077 



PCT/JP02/00532 



J = 7.4 Hz). 3.08 (IH, dd. J = 14.0, 5.2 Hz), 3.33 (IH, d, J = 14.0, 5.2 
Hz), 5.84 (IH, q, J = 6,4 Hz), 6.28 (IH, d, J = 7.4 Hz), 6.74-6.80 (IH, m), 
6,86-6.96 (IH, m), 7,04-7.24 (5H, m), 7.46 (2H, d, J = 8.0 Hz), 7.92-8.06 
(2H, m). 

5 2) N- (2- {4-7/^:tP73i=7U) -2-:t=3{^y-l- ( (4- {h]}'7Ji^:tn / 
^jV) ^oi^/U) z^^jV) -4- (2-^:^7ct=7U) ^^r$K (3 0 0 

mg, 0. 6 5 5.y^;U) tD^^^y^/l^ (3 0ml) (I I) 

(I63ing, 1. 30^y itMk.. ^iST 3 0 K^S^^-7K^^ 

T. 7K*»!>*^hy (49mg, 1. 305i;^/V) ^U^^ 1 ^KS^t^ 
10 bfco KfSIS* l^^l^ (3 0ml) (nar. B^^^^^/U- (5 Om 1 X 2) t?** 

.■/l'=2 : 1) t'ttlKU #btLfclfe^^^^--^■^^^^ : g^m^^^^= 1 0 : 1 
^jftX-gfeJ^LT. ^M^k-^^fe ( (IRS, 2SR) ft:: .(IRS, 2RS) {^=1: 
15 1, 2 0 4m g, 6 8%) ^#fco 

IR^ roax«"cm-^: 1645, 1510, 1225, 1165, 1125, 

Anal. Calcd for Cz^HzaF^NOaS : C, 61.92: H, 4,98; N. 3.01 

Found: C, 61,94; H, 4.98; N, 2,-94, 

'H-NMR (CDCl3) 5 : 1.70-1,96 (2H, nO, 2.00-2.16 (2H, m), 2.60-3.00 (3H, ra), 
20 3.43 (1/2H, d, J = 5.2 Hz), 3.51 (1/2H, d, J = 3.6 Hz), 4.14-4.32 (1/2H, 
m), 4.36-4.52 (1/2H, in), 4.68-4.50 (1/2H, m), 4.90-4.98 (1/2H, m), 5:44 (1/2H, 
d, J = 8.4 Hz), 5,66 (1/2H. d, J = 8.4 Hz), 6.62-6.72 (IH, m), 6.88-7.60 
. (lOH; ra). 

25 N- [2- (4-7/^:^-13 7 j:=7>) -2-t Kp^-:/-1- [ [4- ( h U 7/1^:^13 7< 9^ 

1) N- [2- {/k-y jvis:ny ^=.jv) [ [4- (hy:7/^;^P^ 

y :s.::=.}V\ ^^/i^] iXiJ^ P^:/^:/:^/V'>i?^i^-^ K 

mmmi(D4) tmmK\^x^ mmo. 84 g (71%) ^^^ti^xntio 

67 



wo 02/059077 



PCT/JP02/00532 



mp ISS-lSgtl; 'H-NMR (CDCI3, 200MHz) 5 1.64-1.93 (8H, m), 2.47-2.64 (IH, 
m), 3.08 (IH, dd, J = 5.6 Hz, 13.6 Hz), 3.35 (IH, dd, J = 6. 6 Hz, 13.8 Hz), 
5.78-5.88 (IH, m), 6.30 (IH, br d, J = 7. 2 Hz), 7.09 (2H, d, J = 8.0 Hz), 
7.12-7.23 (2H, in), 7.47 (2H, d, J = 8. 0 Hz), 7.94-8.02 (2H, m) ; IR (KBr) 
5 3274, 1684, 1644 cnf^; Anal. Calcd for CzzHaiF^NOz: C, 64.86; H, 5.20; N, 3.44. 
Found: C, 64.77; H, 5.13; N. 3.36. 

• 2) N- [2- (4-7/U;tn:7 3i=/^) -2-t Kn^v'-l- [ [4- ( MJ :7/U;e- 

•mm\\(0^) hnm^X^X. g6«j!fe4 3 3mg (8 6%, (IRS, 2SR) 
10 (IRS, 2RS) fis=3/4) Sr^^i: UT^fco 

• mp 139-155t;; 'H-NMR.(CDCl3, 200MHz) S 1.40-1.80 (8H, m), 2.36 (LH, br s). 
2.71-3.07 (2H, m), 3.73-3.78 (IH, m), 4.12 (1HX4/7, ddd, . J = 3. 6 Hz. 8.0 

■ Hz, 15.4 Hz), 4.33-4.47. (IHX 3/7, m), 4.75 (1HX4/7, t, J = 7. 2 Hz), 4. 95 
(1HX3/7, t. J = 6.6 Hz), 5.40 (1HX3/7, br d,- J = 8.4 Hz), 5,62 (IH, br- 
15 d, J = 8.0 Hz), 6.94-7.14 (2H, m), 7.17-7.30 (2H, m), 7.32-7.42 (2H, m), 
7.47-7.60 (2H, m) ; IR (KBr) 3312, 1651 cm"'; Anal. Calcd for Q.^^^^^, . 
64.54; H, 5.66; N, .3.42.- Found: C, 64.58; H, 5.89; N, 3.67.. 

^-y jvirxi-^- [2- {^-y )V±xiy oL^jV) -2-t Kt3=¥v'-l- [ [4- (by 
20 y:^=^)v\ ^^/w] z^^fV\ -<>Xr^ K • 

1) - 4-y/l-yi-tt-N- [2- .(4-77l':tn7ctn/k) -2-;^=^y-l- [ [4- (h 

mmmi(D4) mm^Lx^ m^i. i6g 03%) tr^^ti^xnti. 

rap 171-172t:; 'H-NMR (CDCI3, 200MHz) 5 3.22 (IH, dd, J = 5. 0 Hz, 13.8 Hz), 
25 3.49 (IH, dd, J = 6. 6 Hz, 14.0 Hz), 6.00 (IH. m), 6.97-7.28 (7H, m), 7.46 
(2H, d, J = 8.0 Hz), 7.74-7.85 (2H, m), 7.97-8.09 (2H, m) ; IR (KBr) 3316, 
1698, 1638 cm"'; Anal. Calcd for C23H16F5NO2: C, 63.74; H, 3.72; N, 3.23. Found: 
C, 63.57; H, 3.87; N, 3.23. 

2) 4-yMti-N- [2- (4-:7yU:tn7cc=/V) -2-t Kn^^s^i/-!- [ [4- 
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^^K^S) h^m\Z.\.X. @6«]ti42 3mg (94%. (IRS, 2SR) 
ft:/ (IRS, 2RS) i^=Z/l) ^^rBfcbX#fc„ 

mp ISS-ngr; 'H-NMR (CDCI^, 200MHz) 8 2.90-2.97 (2HXI/3, m), 3.14 (2HX 
5 2/3, d, J = 7.6 Hz), 3.22 (1HX2/3, d, J = 4.2 Hz), 3.48 (lHXl/3, d, J = 

3.8 Hz), 4.42 (1HX2/3, ddd, J = 3.4 Hz, 7.2 Hz, 15.8 Hz), 4.51-4.68 (IH 
Xl/3, m), 4.83 (1HX2/3, t, J = 3.9 Hz), 5.08 (lHXl/3, t, J = 3.1 Hz), 

6.09 (lHXl/3, brd, J = 8.4 Hz), 6.34 (1HX2/3, br d, J = 8.4 Hz). 6.93-7.13 
(4H. m), 7.20-7.32 <2H, m), 7.37-7.62 (6H, m) ; IR (KBr) 3301, 1636 cm-'; Anal. 

10 Calcd for C^jH^gFsNO^: C, 63.45; H, 4.17; N, 3.22. Found: C, 63.34; H. 4.36; 
. N, 3.24. 

.. N- [2- (4-7;v:tP:7=cr=../w) -^-y^^xi^.^^-x- C [4- (MJ 7/1^:^13 ^^f- 
15 1) N- [2- (4-7/U;tP7^=/l') -2-:^^y-l- [ [4- (by:77V;^-a7« 

^Ml(D4) h^Wi^X^X^ B^i^l. llg (8 7%) Sr^^iLX#fCo 
mp 144°C; 'H-NMR (CDCl,. 200MHz) 5 3.21 (IH, dd, J = 4. 8 Hz, 14.0 Hz), 3.48 
(IH, dd, J = 6.6 Hz, 13.6 Hz), 3.86 (3H, s). 6.01 (IH, ddd, J = 4. 6 Hz, 4.8 
20 Hz, 6.6 Hz), 6.90-7.02 (3H, m). 7.08 (2H, d, J = 8. 2 Hz), 7.12-7.25 (2H. 
m), 7.45 (2H, d, J = 8. 0 Hz) ; 7. 71-7. 79 (2H, m), 7.97-8.08 (2H,:in); IR (KBr) 
3279,1694, 1651 cm"'; Anal. Calcd for C^HigF^NOs: C, 64.72; H, 4.30; N, 3; 14. 
Found: C, 64.53; H, 4.27; N, 3.25. 

2) N- [2- {A-y }Vi>rvLy z^:=.jv) -2-t Kc^f^v-l- [ [4- iVVyj^:^ 
25 VI y:x,=^)V\ Zt.^7V] -^-^ h^v-<i/XT5 K 

mmmio5) tmrni^^LXs nmo. 48 g 06%. (irs. 2sr) 

W/ (IRS. 2RS) W=3/2) m^mtLXUfzLo 

mp 174-176°C; 'H-NMR (CDCI3, 200MHz) 5 2.90-2.98 (2HX3/5, m), 3.12 (2HX 
2/5, d, J = 7.4 Hz), 3.76 (1HX2/5, d, J = 4.8 Hz). 3.82 (3H, s), 3.99 (IH 
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X3/5, d, J = 3.6 Hz), 4.28-4.46 (1HX2/5. m), 4.49-4.66 (1HX3/5, m), 4.81 
(1HX2/5, t, J = 8.2 Hz), 5,06 (1HX3/5, t, J = 3,0 Hz), 6.08 (1HX3/5, d, 
J = 8. 2 Hz), 6.32 (iHX2/5, d, J = 8.6 Hz), 6.82-7.13 (4H, m), 7.20-7.32 
(2H, m), 7.34-7.59 (6H, m) ; IR (KBr) 3341, 1609 cm"^; Anal. Calcd for Cj^HsiF^NOj: 
5 C, 64.43; H, 4.73; N, 3.13. Found: C, 64.49; H, 4.74; N, 3,02. 

N- [2- {4-77i';ta:7a.r::;i-) -2-fc Kn^riz-i- [ [4- ( h y p« ^ 

1) N- [2- (4-:7/i^:^p:7a.^7^) -2-;r^y-i- [ [4- (hy:77^;3-npt 

wm\<DA.) bnmz.\.x. nmn^. 90 g (8 3%) ^m^h\.xmz.. 

rap 169-170°C; ^H-NMR (CDCI3, 200MHz) 6 1. 51-1. 52 (5H, ra), 1.62-1,88 {5H, 
m), 2.04-2.20 (IH, m), 3,08 (IH, dd, J = 4. 8 Hz, 14,0 Hz), 3,35 (IH, dd, 
J = 6,2 Hz, 13.8 Hz), 5.76-5.88 (IH, m), 6.30 (IH, d, J = 7. 6 Hz), 7, 07 (2H, 
15 d, J = 8. 2 Hz), 7. 17 (2H, t, J = 17, 2 Hz), 7. 47 (2H. d. J = 8. 0 Hz), 7. 93-8. 04 
(2H, m); IR (KBr) 3274, 1686, 1640 cm-'; Anal. Calcd for CjaHzjFiNOj: C, 65.55; 
H, 5.50; N, 3,32, .Found: C, 65.^52: H, 5:48; N, 3,44, 

2) N- [2- {^-y )vir^y.:i^^jv) -2-t Kp^ix-i- [ [4- {Y^)yiv-^ 

20 . mMmi(D5) tmm^VX. g6tl#»480mg (96%. (IRS, 2SR) 
(IRS. 2RS) ^=iyi) ^f^^tLXn^o 
rap 161-178t:; ^H-NMR (CDCl^, 200MHz) 6 1.08-1.34 (5H, m), 1,48-1.80 (5H,. 
ra), 1.92 (IH, br s), 2,77 (0. 5H, dd, J = 9. 8 Hz, 14,6 Hz), 2.90 (0. 5H, dd, 
J = 5.4 Hz, 14.6 Hz), 3.06 (IH, d, J = 7. 8 Hz), 3.76 (0, 5H, d, J = 2. 0 Hz), 

25 3.79 (0.5H, s), 4.11 (0.5H, ddd, 3. 8 Hz, 7.8 Hz, 15.8 Hz), 4.33-4.50 (0. 5H, 
m), 4.76 (0.5H, t, J = 9. 0 Hz), 4.94 (0. 5H, t. J = 7. 0 Hz), 5,38 (0. 5H, d, 
J = 8,2 Hz), 5.61 (0.5H, d, J = 8.4 Hz), 6,95-7.12 (2H, m), 7,18-7,29 (2H, 
m), 7,32-7,41 (2H, m), 7,54 (2H, t, J = 18.0 Hz); IR (KBr) 3384, 3304, 1645 
cm"^; Anal. Calcd for CajHagF^NOj: C, 65.24; H, 5.95; N, 3.31. Found: C, 64.99; 
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H, 5.97; N, 3.25. 

mmm9 

4-i^nn-N- [2- {4-y^i^:i-uy a:::=^/ly) -2-t Kndri-'-i- [ [4- (MJ:7 
5 1) 4-:i'na-N- [2- '^A.-y jvHs-uy zs:.:=-;v) -2-:t^y-l- [ [4- ihV 

^jfe«»ji(^4) tmmi^Li^x^ m^i. 20 g 02%) <iri^^ibT#fe„ 

mp 150-153t;; 'H-NMR (CDCI3, 200MHz) 6 3.22 (IH, dd, J = 4.8 Hz, 14.0 Hz), 
3.49 (IH, dd, J = 6.2 Hz, 14.0 Hz), 6.00 (IH, ddd, J = 4. 8 Hz, 6.6 Hz, 6.6 

10 Hz), 7.02 (IH, br s), 7.07 (2H, d, J = 7.6 Hz), 7.20 (2H, t, J = 8.6 Hz), 
7.44 (2H, d, J = 8.4 Hz), 7.46 (2H, d, J = 8. 0 Hz), 7.72 (2H, d, J = 8. 8 
Hz), 7.97-8.08 (2H, m) ; IR (KBr) 3281, 1686, 1644" cm"^; Anal. Calcd for 
C23HJ6CIF4NO2: C, .61.41; H, 3.59; N, 3.11. Found: C, 61,41; H, 3.80; N, 3.09. 
2) [2- ( 4-:7/l-;^n ^'ai^/V). -2-t Kp=3{-^'-1- [ [4- 

15 {hVy/l^^ra;A^/U) y:t.:=.fV\ ^^/W] ^^/U] ^>XT5: F 

HiiMlOS) hWmL\^X. ,^mm4^1-ax% (93%. (IRS, 2SR) 
fls/ (lRS, 2RS).fls:=i/i)^i^^iLT#fCo 

mp 170-180*^; ^H-NMR (CDCI3, 200MHz) 5 2.92 (0. 5H, br s), 2.96 (0.5H, s), 
3.04 (0.5H, d, J = 4.8 Hz), 3.15 (IH, d, J = 7. 8 Hz), 3.32 (0. 5H, d, J = 
20 3.8 Hz), 4.35-4.50 (0. 5H, m), 4.53-4.68 (0. 5H, m), 4.84 (0.5H, T, J = 3. 7 
Hz). 5.08 (0.5H, t, J = 3.8 Hz), 6.08 (0. 5H, br d, J = 7.4 Hz), 6.34 (0. 5H, 
br d, J = 9. 2 Hz), 6.94-7.14 (2H, m), 7.21-7.61 (lOH, m) ; IR (KBr) 3310, 
1645 cm-i; Anal. Calcd for Z^^ZVB^- C, 61.14; H, 4.02; N, 3.10. Found: 
C, 61.10; H, 4.22; N, 3.15. 

25 'mm 1 0 

N- [2- KA.-y ivHrny olz^jV) -2-1: Fn^->-l- [ [4- {hVy^^^i^ 

/U) yau=^;V\ /^^}V\ -2-^^ j^^/I'^^'XT 5 F 

1) N- [2- {A.-y )Vii-xxy z^::^}^) -2-ir^V-\- [ [4- (h]}yMa;i 
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^mmi(D4:) tnm\^vx. mmo. sig (57%) ^-^^tLxmco 

mp 148-149*^; 'H-NMR (CDClj, 200MHz) 6 2.93 (IH, dd, J = 5. 2 Hz, 13.6 Hz), 
3.06 (IH, dd, J = 6.6 Hz, 14.0 Hz), 5.80 (IH, ddd, J = 5.6 Hz, 6.6 Hz, 9.2 
Hz), 6.19 (IH, d, J = 7.6 Hz), 6.89 (2H, d, J = 8. 4 Hz), 7.11 (2H, t, J = 
5 8. 4 Hz), 7.27-7.62 (IH, m), 7.87 (2H, dd, J = 5. 0 Hz, 8. 6 Hz) ; IR (KBr) 3281, 
1684 cnf'; Anal. Calcd for C^^FiHO^: C, 70.87; H, 4.31; N, 2.85. Found: C, 
70.87; H, 4.30; N, 2.83. 

2) N- [2- {4:-y/\^:tTPtya^=-/V') -2-t Kp^v^-I- [ [4- ( MJ 

np(^/l/) :7 3i^7V] pi^jU] zsu=^)V-<l/XT K 

10 nmmKo^) hnm^\^x. ^m^^. 48 g (95%. (irs, 2sr) 

(IRS, 2RS) ^2=2/3) ^jj^*iLX#;fco 
mp 133-134'C; 'H-NMR (CDCI3, 200MHz) S 2.25-2.88 (3H, m), 4.22-4.52 (IH, 

• m), 4.54 (1HX3/5, t, J= 4.4 Hz), 4,64 (1HX2/5, t, J = 3, 8 Hz), 5.39 (IH 
X2/5, d, J = 8.8 Hz), 5.65 (1HX3/5, d, J -8.2 Hz), 6.92-7.15 (4H, m), 

15 7.20-7.56 (13H, m) ; IR (KBr) 3335, 1645 cm"^; Anal. Calcd for CggHjjsF^NOj: C, 
70.58; H. 4.70; N. 2.84. Found: C, 70:46; H, 4.62; N, 2.93. 

. N- [2- ^A.-y jvHs-ny -2-t Kp^v^-i- [ [4- ( h D 
)V) y=c=i/u'] z^^/W] -2-^;r:7:3.>;^/i-7}?^f-5: K 

20 1) N- [2- (4-7/V;rD:73^::i/U) -2-;^dry-l- [ [4- (MJ:7/^:tP>< 

mmmi(OA) hmmv^i^x^ nmmo. 94g (7 8%) ■^m^t\.xm^o 

mp 130-1311C; ^H-NMR (CDCI3, 200MHz) S 3.21 (IH, dd, J = 4. 8 Hz, 13.8 Hz), 
3.46 (IH, dd, J = 6. 4 Hz, 13.6 Hz), 5.93-6.04 (IH, m), 6.91 (IH, d, J = 7. 0 
25 Hz), 7.05-7.24 (5H, m), 7.45 (2H, d, J = 8. 2 Hz), 7.50-7.54 (2H, m), 7.96-8.06 
(2H. m); IR (KBr) 3308, 1694,. 1682 cm-^; Anal. Calcd for C2iHisF4N02S: C, 59.85; 

• H, 3.59; N, 3.32. Found: C, 59.83; H, 3.34; N, 3.24. 

2) N- [2- {A.-y/V:tx2y=c=.A^) -2-t KDaE^iy-l- [ [4- {V^yjv:^ 
xi^=f-)V) yzc.:^;V\ ^^/u] -2-^is-yc^viJ)\^if^^'^%Y 
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mmmi(05) tmmKi^x. m^i^o- 45 g (8 9%. (irs, 2sr) 

Pf/ (IRS, 2RS) #:=2/l) ^l^^tVX^fZo 

mp 135-164'C; 'H-NMR (CDCI3. 2001llHz) 6 2.92 (2HX2/3, d, J = 7. 8Hz), 3. 10-3. 15 
(IH, m), 3.40 (1HX2/3. d, J = 3.8 Hz), 4.30-4.64 (IH. m). 4.82 (lHXl/3, 
t. J = 4.0 Hz), 5.08 (1HX2/3, t, J = 3.3 Hz), 6.00 (1HX2/3, br d, J = 8.4 
Hz). 6.25 (lHXl/3, br d, J = 8. 4 Hz), 6.94-7.14 (3H, m), 7.21-7.61 (8H, 
tn); IR (KBr) 3301, 1636 cm"*; Anal. Calcd for CjiHuF^NOaS: C, 59.57; H, 4.05; 
N, 3.31. Found: C, 59.59; H, 4.15; N, 3.24. 

mmmi 2 

N- [2- (4-7/u;rn73ic^/u) -2-1: Fodrv'-i- [ [4- (MJ7/W:rpp<^ 
/u) ^^/i'] -4- (hy:7/v:^i3p«=^7U') ■^:/XT^K 

1) N- [2- {4-yM^y:^=^^^) [ [4- (m;:7/^;*-p^ 
^;u) y^^)V\ -4- (M;7/w;^P7<^/v) -<^Xr5: K 

lllife«a|l<^4) i:|^=mi-LT. g6<3i^l. 3 2g (9 5%) ^^^^:UT#7t„ 
fflp 172-174^:; ^H-NMR (CDCI3, 200MHz) 5 3.23 (IH, dd, J = 4. 8 Hz, 13.8 Hz). 
3.51 (IH, dd, J = 6.-2 Hz, 14.0 Hz), 6.01 (lH, .ddd, J = 5. 2 Hz, 6. 4 Hz, 7..0 
Hz), 7.08 (2H, d, J = 8.0 Hz), 7.14 (IH, br s), 7.21 (2H, t, J = 8.6 Hz), 
7.47 (2H, d, J .= 8.0 Hz), 7.73 (2H, d, J = 8.4 Hz), 7.88 .(2H, d, J = 8. 4 
Hz), 7.98-8.10 (2H, m) ; IR (KBr) 3303, 1688, 1645 cm"^; Anal. Calcd for 
C, 59.63; H, 3.34; N, 2.90. Found: C, 59.55; H, 3.58; M, 2.89. 

2) N- [2- i^--y A'i^^y ^^t^^ -2-t Kn^iz-l- C [4- K\^)'7J\^ir 
n^^/i^) y^=-J\^'\ ^^/^] ^"f-f^l -4- {y^yji^irxii^^jv) ^l/Xr% K 

^«1<^5) ti^#l^L-C. g6^i^4 4 4nig (8 8%. (IRS, 2 S R) 
^/ (IRS, 2RS) {^^=1/6) ^^^0i:LT#fCo 

mp 167-169'C; ^H-NMR (CDCI3, 200MHz) 6 2.87 (IH, d, J = 4.4 Hz), 3.17 (2H, 
d, J = 7.6 Hz), 4.40-4.56 (IH, m), 4.86 (1HX6/7, t, J = 3.4 Hz), 5.10 (IH 
Xl/7, s), 6.43 (IH, d, J = 8. 8 Hz), 6.95-7.14 (2H, ra), 7.22-7.32 (2H, ra), 
7.43 (2H, d, J = 8.2 Hz), 7.59 (2H, d, J = 8.4 Hz), 7.67 (4H, s) ; IR (KBr) 
3426, 3335, 1645 cm"^; Anal. Calcd for C^AsFtNO^: C, 59.39; H, 3.74; N, 2.89. 
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Found: C, 59.34: H, 3.961; N, 2.89. 

mmm 1 3 

4->^^/i'-N- [2- {4-yjU:tvy:^=^.fi^) -2-t Kn^E^Sz-l- [ [4- (MJ:7 

5 1) 4-7'f-/WN- [2- (4-7/^;tn7^^/^) -2-;^-=3s^y-l- [ [4- ihV 

|lli#ijl<Z)4) <b|^#i^Lr. n'^mi. 16 g (8 6%) ^l^^<!:Lr#fc„ 
mp 120-1211C: 'H-NMR (CDCI3, 200MHz) 5 0.93 (3H. t, J = 7. 1 Hz), 1.26-1.46 
(2H, m), 1.53-1.70 (2H, m), 2.67 (2H, t, J = 7.6 Hz), 3.21 (IH, dd, J = 4. 6 
10 Hz, 13.8 Hz), 3.49 (IH. dd, J = 6. 4 Hz, 13.6 Hz), 6.02 (IH, ddd, J = 4.8 
Hz, 6.4 Hz, 7.4 Hz), 7.00-7.28 (7H, m), 7.45 (2H, d, J = 8.2 Hz), 7.69 (2H, 
. d, J = 8. 2 Hz), 7.97-8.08 (2H, m) ; IR (KBr) 3281, 1688, 1636 cm-'; Anal. Calcd 
for C2A6F4NO2: C, 68.78; H, 5.34; N, 2.97. Found: C, 68. 95; H, 5.43;N, 2.96. 
2) 4-y^^/U-N- [2- (4-:77^:rn:7^^/U) -2-t Kn^v'-l- [ [4- 

mmmi(D5) tmm\^Lx. umn^Q^emg 05%. (irs, 2sr) 

(IRS; 2RS) #:=4/3) ^^^^b-r#fc„ 
• mp 138-158't:; 'H-NMR (CDCI3, 200MHz) 5 0.92 (3H, t, J = 7. 1 Hz). L 24-1. 43. 
(2H, m). 1.50-1.67 (2H, ra), 2.63 (2H, t, J = 7. 7 Hz), 2.90 (1HX4/7, d, J 
20 =3.4 Hz), 2.94 (1HX4/7. s), 3.13 (2HX3/7, d, J = 4.4 Hz), 3,88 (1HX4/7. 
d, J=3.8'Hz)i 4.37 (1HX3/7, ddd, J = 2. 8 Hz, 7.0 Hz, 15.4 Hz), 4.52-4.67 
(1HX4/7, m), 4.82 (1HX3/7, t, J =4.2 Hz), 5.06 (1HX4/7. t, J =3.5 Hz), 
6.14 (1HX4/7, d, J = 8.2 Hz), 6.37 (1HX3/7, d, J = 8. 6 Hz), 6.91-7.32 (6H, 
m), 7.35-7.59 (6H, m) ; IR (KBr) 3274, 1615 cm'*; Anal. Calcd for C27H27F4NO2: 
25 C, 68.49; H, 5.75; N, 2.96. Found: C, 68.35; H, 5.89; N, 3.04. 

mmm 14 

N- [2- (47:7/v;^n7a.ri7i/) -2-t Ka^v'-l- [ [4- 

1) N- [2- (4-y/i^:tuy^:^ju) [ [4- ( MJ :7;i';^-p 7? 
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^/u) yz^z^)V\ ^=f-)V\ rc^^/u] -^--ry 9 ^^ylJ K 

^mmxfOA.) mm^\^x. ^mm\- osg (77%) ■km^b\.xmz.. 

mp 139-141"C; *H-NMR (OX;!,, 200MHz) 6 3,26 (IH, dd, J = 4.8 Hz, 14.0 Hz), 
3.54 (IH, dd, J = 6. 6 Hz, 13.4 Hz), 6,04-6.14 (IH, m), 7,11 (2H, d, J = 8. 2 
5 Hz), 7,17-7.28 (3H, m), 7.46 (2H, d, J = 8.0 Hz), 7.51-7.64 (2H, m), 7,80-7,97 
(4H, m). 8.01-8.11 (2H, in). 8.29 (IH, s) ; IR (KBr) 3293, 1694, 1645 cm-^ 
Anal. Calcd for Q^^^^^^. C, 69.67; H, 4.11; N, 3.01. Found:- C, 69.67; H, 
4.11; N, 3.01. 

2) N- [2- {A.-y jvHrxiy -i-\^^xi^-y-\- [ [4- {\-'')y)Vi!r 
10 p^^^yi^) yzx:.^)V\ oi^/i^] -i--ry ^ i^iylJ)Vi!^^-^%Y 

%WSM(D^) hmm^X^X. iWJ^O. 50g (100%, (IRS, 2SR) 
^/ (IRS. 2RS) #:=1/1) ^^^ibT#fc„ 

mp 148-150*0; ^H-NMR (CDClj. 200MHz) 6 3.00 (IH.- d, J = 7.8 Hz), 3.20 (1H, 
d, J = 7.8 Hz), 3.38-3,53. (0.5H, m), 3.67-3.77 (0. 5H, m), 4.39-4.55 (0. 5H, 

15 m), 4.59-4.75 (0. 5H, m), 4.85-4.93 (0. 5H, m), 5,14 (0, 5H, t, J =3.0 Hz), 
. 6.28 (0.5H, br s), 6. 53 (0. 5H, brs), 6.94-7.13 (2H, m), 7.26-7.36 (2H, m), 
7.41-7.65 (7H, m), 7.82-7.89 (3H, nO, 8.04 (IH, d, J = 4.4 Hz); IR (KBr) 
3351, 1640 cm"^; Anal. Caicd for Q^^^^Qj;. C, 69.37; H, 4.53; N, 3.00. Found: 
C, 68.51; H, 5,02; N. 2.67. 

20 MM 15 

N- [2- {^-y jviruy -2-t Kn^rV-l- [ [4- (MJ 7yu;^n7«5^ 
1) N- [2- {A.-y )Vi!ruy 3:.=^)^) -i-ir^v-x- [ [4- (MJ^^yi^^np^ 

25 %Mm\(OA) hnm^x^x^ gs^j^o. 8 9g (7 8%) ^^^nhx^xm^. 

mp 169-170^:; 'H-NMR (CDCI3, 200MHz) 5 1.71 (6H, d, J = 2. 6 Hz), 1.81 (6H, 
d, J = 3.0 Hz), 2.04 (3H, br s), 3.08 (IH, dd, J = 5.2 Hz, 13.6 Hz), 3.34 
(IH, dd, J = 6.6 Hz, 14.0 Hz), 5.75-5.85 (IH, m), 6.49 (IH, br d, J = 7.6 
Hz), 7.07 (IH, d, J = 7.8 Hz), 7.11-7.23 (2H, m), 7,47 (2H, d, J = 8,0 Hz), 
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7.93-8.03 (2H, ra) ; IR (KBr) 3347, 1682, 1632 cm"'; Anal. Calcd for Ca^Ha^FiNOis: 
C, 68.49; H, 5.75; N, 2.96. Found: C, 68.41; H, 5.70; N, 2.93. 

2) N- [2- (4-:7yV:ti3:7c3^^yU) -2-1: Kndr>>-1- [ [4- (MJ:77^:^ 

5 ^iSMK^S) hnWiZ-X^X^ S6{j#?4 8 8mg (9 7%. (IRS, 2 S R) 
flc/ (IRS, 2RS) ^|£=3/'2) ^t^/l'^ r :^ ^ b-r#fCo 
'H-NMR (CDCI3, 200MHz) 5 1.55-1.74 (12H, m), 1.97 (3H, br s), 2.63-3.06 (2H, 
m), 4.01 (IH, br t, J = 3.4 Hz), 4.09 (1HX2/5, ddd, J = 4. 0 Hz, 7.6 Hz, 
15.6 Hz), 4.33-4.47 (1HX3/5, m). 4.75 (1HX2/5, t, J = 8. 8 Hz), 4.91 (IH 

10 X3/5. t, J = 6.6 Hz), 5.48 (1HX3/5, d, J = 7.6 Hz), 5.76 (1HX2/5, d, J 
= 8.0 Hz), 6.94-7.13 (2H, m), 7.17-7.28 (2H, m), 7.30r7.40 (2H, m), 7.48-7.59 
(2H, m); IR (KBr) 3441, 3353, 1634 cnf'; Anal. Calcd for Q.^^^- C, 68.20; 
. H, 6.15; N, 2.95. Found: C, 67.72; H, 6.31; N, 2.86, 
%WS^ 16 ■ • ■ 

15 N- [2- (4-7;^:tP73^^yV) -2-tKP^i/-l- [ [4- (hy^yl-^^P^^ 
)V) y:x.=.}V\ :^^jv\ :x.^)V\ -2. 2-S^p(^/i^yp e';^>'T5 K • 
.1) N- [2- ^A.-y jVi^xiy zc=:.)V) -2-:t^y-l- [ [4- (MJ7/^^Pp{ 

mmmi(D4) trnm^Lx. mmo. seg (7 8%) ^i^^tvxmc. 

20 mp 147-150'C; ^H-NMR (CDCI3, 200MHz) 6 1.17 (9H, s), 3.08 (IH, dd, J = 5. 2 
Hz, 13.6 Hz), 3.35 (IH, dd, J = 6. 2 Hz. 14. 0 Hz) ,. 5. 74-5. 84 (IH, ni), 6.52 
(IH, br d, J = 6.6 Hz), 7.08 (2H, d, J = 7. 6 Hz), 7.12-7.24 (2H, m), 7.47 
(2H, d, J = 8.0 Hz), 7,94-8.04 (2H, m) ; IR (KBr) 3391, 1682, 1634 cm-^; Anal. 
Calcd for C21H21F4NO2: C, 63.79; H, 5.35; N, 3.54. Found: C, 63.72; H, 5.21; 

25 N, 3.48. 

2) N- [2- i4-yjU:^uy=^=^/U) -2-t Kodrv'-l- [ [4- ( h U 
n/^jl^) :7 3:^/1^] ^g^/k] cc^/u] -2, 2-v'p«^/uyat'';e->'T5: K 

mmmi(D5) tmUKl^X^ i^fe4 9 8mg (99%, (IRS. 2SR) 
W-/ (IRS, 2RS) {*:=3/2) lr^^i:b-C#fc„ 
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mp 97-99°C; 'H-NMR (CDCI3, 200MHz) 8 1.00 (9H, s), 2.69-3.08 (2H, m), 3.83 
(LH, br s), 4.13 (1HX2/5, ddd, J = 3.6 Hz, 8.0 Hz, 15.8 Hz), 4.34-4.47 (IH 
X3/5, m), 4.76 (1HX2/5, t, J = 4.0 Hz), 4.92 (1HX3/5, t, J = 3. 2 Hz), 
5.54 (1HX3/5, t, J = 7.0 Hz), 5.83 (1HX2/5, m), 6.95-7.12 (2H, m), 7.17-7.25 
5 (2H, ra), 7.31-7.40 (2H, m), 7.47-7.59 (2H, m) ; IR (KBr) 3333, 1645 cm-^ Anal. 
Calcd for C2iH23F4N0i,: C, 63.47; H, 5.83; N, 3.52. Found: C, 63.33; H, 5.74; 
N, 3.50. 

N- [2- (4-7/l';^-P7ac:=/l-) -2-t Kp^v'-I- [ [4- ( h y :7/I/;^d p< ^ 
10 /U) y:^=^;V] OL^/V] -2, 3, 4-M;^^/k^^XT3: K 

1) N- [2- (4-7/l<^P:7a.^/U) -2-;d-^y-l- [ [4- (hy:7/P';tP^ 

:7a:=/u] ji-^/u] -2, 3, 4-MJ^5^/w:/Xr5 K 

IIWJKD4) hmm\^\.X. BWtl-0. 48 g (3 6%) ^^^et UX#y5:„ 
141-14310; 'H-NMR (CDCI3, 200MHz) 6 2.08 (6H, s), 2.25 (3H, s), 3. 14 (IH, 
15 dd, J = 7. 2 Hz, 14. 0 Hz), 3. 36 (IH, dd, J = 6. 2 Hz, 14. 0 Hz), 6. 07-6, 18 (IH, 
m), 6.37 (IH, br d, J = 8. 4 Hz), 6.80 (2H, s), 7.18 (2H, t, J.= 8.4 Hz), 
7.24-7.31 (2H, m), 7,50 (2H, d, J = 8. 0 Hz).. 8, 01-8, 11 (2H, m) ; IR (KBr) 
3237, 1694. 1634 giii'M Anal. Calcd for C26H23F4NO2: C, 68. 26; H, 5,07; N, 3.06. 
Found: C, 68.23; H, 5.25; N, 2.91. 
20 2) N- [2- (4-7/^:^P>'ccr:/U) -2-t Kp'^E^v'-I- [ [4- ( MJ 7/^;^ 
n p« f-^V) y a:. ri/V] ^ ^jv\ zr-^/Ul -2, 3, 4-m;^ =f-/u^yXT 5: K 
mmmi(0 5) tmm\^hX. @6<J#>3.2 5mg 02%, (IRS. 2SR) 
(IRS, 2RS) #=1/10) ^T^/UyrP^tLXmCo 
^H-NMR (CDCI3, 200MHz) 6 1,86 (6H, s), 2,22 (3H. s), 3.03 (IH, dd, J = 7. 3 
25 Hz, 13,9 Hz), 3,12 (IH, dd, J = 7,6 Hz, 13.4 Hz), 3.15-3.28 (IH, m), 4.58 
(IH, ddd, J = 3.5 Hz, 7.8 Hz, 15.8 Hz), 4.70 (IH, br s), 6.01 (IH, br d, 
J = 9.2 Hz), 6.73 (2H, s), 6.94-7.13 (2H, m), 7.22-7.31 (2H, m), 7.45 (2H, 
d, J = 8.4 Hz), 7.58 (2H, d, J = 8.0 Hz); IR (KBr) 3268, 1620 cm"^; Anal. 
Calcd for C26H25F4NO2: C, 67.96; H, 5.48; N, 3.05. Found: C, 67.80; H, 5.74; 
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N, 3.04. 

mmmis 

2-y/Utn-N- [2- (4-7/^;^P7i=/l') -2-fc: Kn^^^-l- [ [4- (hV 
5 1) 2-yjU:tti-N- [2- -2-:t^y-l- [ [4- ( h 

mmmKOA) tmmKLx. mmisems 00%) ^rm^tLxmco 

mp 109-1 lit:; ^H-NMR (CDCI3, 200MHz) S 3.22 (IH, dd, J = 5.2 Hz, 13.6 Hz), 
3.46 (IH, dd, J = 6. 2 Hz, 13.4 Hz), 5.98-6.11 (IH, m), 7,09-7,33 (6H, m). 
10 7,43-7.69 (4H, m), 7.97-8.11 (3H, in); IR (KBr) 3439, 1686, 1655 cm-^ Anal. 
Calcd for CaaHieFgNOg: C, 63.74; H, 3.72; N, 3.23. . Found: C, 63.56; H, 3.66; 
N, 3.40. 

2) 2-77U;^-P-N- [2- •(4-7>'W;^P7ac:=yu) -2-t Kn:3lri/-.i- [ [4- 

15 mmmi(05) tmmi^VX. g^i^3 6 7mg (6 8%. (IRS, 2SR) 
i^/ (IRS, 2RS) i^=l/2) :&^^ntLXmc^ 

mp 115-117'C; 'H-NMR (CDCI3,. 200MHz) 6 3.00-3.22 (3H. m), 4,42-4,58 (IH, 
m), 4.82 (IH. m), 6.92-7.60 (12H, m) ; IR (KBr) 3447, 3333, 1644 cm"'; Anal. 
Calcd for C23H18F5NO2: 63.45; H, 4.17; N, 3.22. Found: C, 63.45; H, 4.22; N, 
20 3. 15. 

mmm 19 

4-t e r t--f^;U-N- [2- (4-y^U:tny -2-t Ko=^i^-l- [ [4 

1) 4-te r t-y^J^/WN- [2- (4-7/^:^P7ai-7U) -2-;d-^y-l- [ [4 
25 - ( MJ:77^;rp^'^7V) y:x.=.;v\ ^=fjv] zc^yu] ^i^XT% K 

mmmi(DA) tmmKx^x. mmi. o6g (7 8%) ^m^ti^xm^o 

mp SS^C; ^H-NMR (CDCI3, 200MHz) 6 1.34 (9H, s), 3.21 (IH, dd, J = 5.6 Hz, 
14.0 Hz), 3.48 (IH, dd, J = 6. 6 Hz, 14.0 Hz), 6.03 (IH, ddd, J = 4.8 Hz, 
5.6 Hz, 6.6 Hz), 7.04-7.26 (5H, m), 7.41-7.50 (4H, m), 7.68-7.75 (2H, m), 
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7.97-8.08 (2H, m) ; IR (KBr) 3299, 1694 cm'M Anal. Calcd for Ca^HzgF^NOz-O. 1H20: 

C, 68.52; H, 5.37;.N, 2.96. Found: C, 68.33; H, 5.22; N, 2.92. 

2) 4-t e r t-'/^yV'-N- [2- (4-7/1^:^0 7 ct^/i') -2-fc KP^ix-i- 

6 HtlMl^S) tl^illCbT. ^^mo. 50g (9 7%. (IRS, 2SR) 

W-/ (IRS, 2RS) ^=3/2) ^r^jvyr:^tLxmz.„ 

^H-MIR (CDCI3, 200MHz) 5 1.31 (9H, s), 2.90-2.95 (2HX3/5, m), 3.14 (2HX 
2/5, d, J = 7.4 Hz), 3.64 (1HX2/5, d, J = 3. 4 Hz), 3,83 (1HX3/5, d, J = 
3.4 Hz), 4.37 (2HX2/5, ddd, J = 3. 2 Hz, 7.2 Hz, 15.6 Hz), 4.53-4.68 (IH 
10 X3/5, m), 4.83 (1HX2/5, t, J = 4,0 Hz), 5.06 (1HX3/5, t, J = 6. 6 Hz), 
6.13 (1HX3/5, d, J = 8. 2 Hz), 6.37 (1HX2/5, d. J = 8.4 Hz), 6.92-7.13 (2H, 
m), 7.21-7.32 (2H, m), 7.36-7.59 (8H, m) ; IR (KBr) 3301, 1620 cm''; Anal, 
Calcd for CgyHa^F^NO^-0. 2H2O: C, 67.97; H. 5,79; N, 2.94, Found: C, 67,97; H, 
5.80; N, 2.89, 

15 mmm2o 

N- [2- {4.-yj\^:tny^^;v) -2-t Kn^iy-i- [ [4- ( M) 7/1^:^0 7« ^ 

1) N- [2- (4-7/i';^-n:7a^r^/v) -2-:t^y-l- [ [4- (h iJ7/U';tP^ 
^/l^) 7 /'^/Vl, ax^/i,] -4-73.^/l'^i^XT^ K 

20 mmmi(OA) tnm.\^\^x^ ntf^imi. 24 g (8 8%) ■^^^tx.xmtL, 

mp 169t;; 'H-NMR (CDCI3, 200MHz) 5 3.24 (IH. dd, J = 4. 6 Hz. 14,0 Hz), 3.52 
(IH, dd, J = 6. 4 Hz, 14.0 Hz), 6.04 (IH, ddd, J = 4. 6 Hz, 5. 2 Hz, 6. 4" Hz), 
7.07-7.25 (5H, m), 7.38-7.52 (5H, m). 7.58-7. 72 (4H, m), 7.86 (2H, d. J = 
8.8 Hz), 7.99-8.10 (2H, ra) ; IR (KBr) 3291, 1688, 1645 cm"^; Anal. Calcd for 
25 CajHjaFiNOi: C, 70.87; H, 4.31; N, 2.85. Found: C, 70.89; H, 4.23; N, 2.86. 

2) N- [2- (4->'/>:*-p:7ai-yu) -2-fc [ [4- (VVyjl^:^- 
n:^^jV) y:^=.jv\ :^^)V\ -^-y ^:=.}V^v:Kr % K 

«Ml©5) ti^ilt-LT, g6<J#?0. 4 9g (9 6%. (IRS, 2SR) 
^/ (IRS, 2RS) ^=3/2) ^^H^tLT#fCo 
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mp 178-185'C; 'H-m (CDCl,, 200MHz) 5 2.93-3,00 (2HX3/5. m), 3.17 (2HX 
2/5, d, J = 7.6 Hz), 3.36 (1HX2/5, d, J = 4.4 Hz), 3,63 (1HX3/5, d, J = 
3.2 Hz), 4.35-4.52 (1HX2/5. m), 4.55-4.71 (1HX3/5, m), 4.87 (1HX2/5, t, 
J = 3.9 Hz), 5.11 (1HX3/5, t, J = 3.6 Hz), 6.17 (1HX3/5, d, J = 8.6 Hz), 
5 6.42 (1HX2/5, d, J = 8. 0 Hz), 6.95-7.13 (2H, m), 7.24-7.68 (15H, m) ; IR 
(KBr) 3304, 1634 cm''; Anal. Calcd for C29H23F4NO2: C, 70.58; H, 4.70; N, 2.84.- 
Found: C, 70.53; H. 4.72: N, 2.72. 

mmm2 1 

N- [2- (4~yj\^:^tiy:jLZ^M -2-k Kn^i^-.l- [ [4- {VVy^i^:tnyi=f- 
10 yu) :t.^)V\ -s-fU v'i^;^/^#>f-5: K 

1) N- [2- (4-7/V:^n:7 3^-y^) -2-:t=3ry-l- [ [4- ( h ]J 
=f-;\A •7:^:^)V\ ■Z'^jU] ^T/ul -3-1^!; v?i/*/i'7i?^f-5 K 

mmmi<D4) trnm^Lx. n&omo. 74g (6 2%> ^i^^iLx#yho 

mp 137-138''C; ^H-NMR (CDCI3, 200MHz) 5 3.23 (IH, dd, J = 5. 0 Hz. 13.8 Hz), 
15 3.49 (IH, dd, J = 6. 6 Hz, 14.0 Hz), 5.98-6.07 (IH, m), 7.06-7.26 (5H, m), 

7.37-7.43 (IH, m), 7.47 (2H, d, J = 8.4 Hz), 7.98-8.11 (3H, m), 8.76 (IH, 

dd, J = 1.8 Hz, 4.8 Hz), 9.00 (IH, dd, J = 0.8 Hz, 2.2 Hz); IR (KBr) 3287, 
. 1694, 1661 cm-^ Anal. Calcd for CJi^^A'^i'- C, 63.46; H, 3.87; N, 6.73. Found; 

C, 63.19; H, 4.03; N, 6.68. 
20 -2) N- [2- (4-7/l';t-n7ji::^/W') -2-1:: Kn=¥v'-1- [ [4- (MJ :77l-;^ 

HT^^/i^) y^^tv\ ^^/i^] =^^fV\ -3-if y v'i/^/U'^^^f-s: k 

HlfeMlOS) il^^l^LT. iWtlO. 43g (86%. (1RS, -2SR) 
#:/ (IRS, 2RS) ^^=5/2) ^^^i:LT#fCo 

mp 160-165°C; 'H-NMR (CDCI3, 200MHz) 6 2.95 (2HX5/7, br s), 3.10 (1HX2/7, 
25 br s), 3.16 (2HX2/7, d, J = 7. 0 Hz), 3.35 (1HX5/7, br s), 4.43-4.75 (IH, 
m), 4.86 (1HX2/7, br s), 5.10 (1HX5/7, br s), 6.25 (1HX5/7, br d, J = 
8.6 Hz), 6.48 (1HX2/7, br d, J = 8. 8 Hz), 6.95-7.16 (2H, m), 7.21-7.62 (7H, 
m), 7.87-7.95 (IH, m), 8.66-8.80 (2H, m) ; IR (KBr) 3324, 3142, 1644 cm-*; 
Anal. Calcd for C, 63.16; H, 4.34; N, 6.70. Found: C, 62.97; H, 
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4.24; N, 6.51. 

mmm2 2 

N- (2- (4-7/l':tP7:ii=/k) -2-t Kn^^^-l- ( (4- ih V y^^:tu 

5 ^i^n 

N- (2- (4-7/^;^-a7:t::^yl^) -2-.fc Kp=3{^->-1- ( (4- ( h U 7/^:^0^^ 
/i^) ptf^yi') -4-t KPdrv"r h7t Kn-2H-l:?7>'- 2- 

1) 1- (4-v'yl/;d-P7a:r:yi/) -l-:;r^y-3- (4- ( h U :7/U:tD ^ ^/U-) 
10 :7ai^/^) -2-:/P tVl^T^^'it^ife (6 0 Omg, 1. 735y*/k) i 4-;^ 

^y-4H-b'7>-2-;{;/U#i/il (2 6 6mg, 1. Q 0 %)} (Oli, N-v? 

^ ^;U4>/^AT 5 K (1 0 m 1 ) m\Z. 1 -^^/l- 3 - ( 3 -C^^^/UT ^/Zfnyf 

M :i}^U:^t:^yf ^ K ■ M^m. (4 9 6mg, 2. 595: U^/V) i 1-t Kp^e^^/- 

1 H--<>y h y T:/—JU (39 6mg, 2. 595: y ^JV) b 1 , tf-^- 
15 [5. 4. 01 -7-^yT'±y {0. 28ml, 1. 9 0 5:y^/k) ^M^X 

m^mW bfc„ Sf&l^i:: l.^^:i:gS?7K^i^ (10ml)i;ic(100ml) ^Ijh^. 

gf^o^^/u .( 5 0 m 1 X 2 ) -ettUi Lfco mmm^ 1 ^^Ticilft:-^- h y i>i^7Km 

20 ^-^yi^^hn^^s-^-^X. N- (2- (4-7/U;tP7znc^/l^) -2-;^^y-l- ( (4 
- (hy:7/w;^c2p<f^/v) 7 ^^/v) -4-:t^y-4H-\^yl^- 

■ 2-;&/W>J^>-y-5: K (5 7 0mg, 7 6%) ^#fCo 
mp UB-Uer 

IRv max'^'^cra"': 1661, 1620, 1597, 1510, 1412. 
25 Anal. Calcd for C22H15F4NO4 • 0. IH2O: C, 60.72; H, 3.52; N, 3.22 
Found: C, 60.60; H, 3.55; N, 3.24. 

'H-NMR (CDCI3) 8 : 3.23 (IH, dd, J = 14.0, 5.2 Hz), 3.43 (IH, dd, J = 14.0, 
5.2 Hz), 5.93 (IH, q, J = 6.4 Hz), 6.44 (IH, dd, J = 5. 8, 2.6 Hz), 7.07 (2H, 
d, J = 8.0 Hz), 7.10-7.26 (2H, m), 7.48 (2H, d, J = 8. 0 Hz), 7.59 (IH, d, 
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J = 7.4 Hz), 7.77 (IH, d, J = 6.0 Hz), 7.92-8.06 (2H, m). 
2) N- (2- {4-y/U:tr2 -7:1^=1/1.) -2-:t^y-l~ ( (4- {h]}y7U:tn;A 

OOmg, 0. 9 2^i;^/V) (O;^-^ y—JU {3 0ml) Wm^Mi\:'r>:ffy {1 
5 I) (2 3 2mg, 1. S 5^V^/V) ^Mk.. mU-^BO^mWLfc. Ef^Mi^ 

Tkmitt^^m-Thv^j^ (70mg, 1. 85^1)^/1^) ^mk.. imm 

mWl^tc. Riil^miM^mm (SOmU l^i^^^/V (5 0mlX2) 

LT. N- (2- (4-77^:^^7 a: =71^) -2-t Kp^e^v'-I- ( (4- ( MJ 7/1^;^ 
xi^'f-iv') y^u^jx^) y-^/v) :cf-;v) -4-;^dfy-4H-tf7>'-2-;^;/^>J?^1^5 
K ( (IRS, 2SR)#: (IRS, 2RS) 3 : 2, 1 39mg, 35%) 
• • ■ 
15 IRv max'^'cm"': 1659, 1607, 1512, 1416. 

Anal. Calcd for C^^^^Oi- Q.m^Q- C, 60.44: H, 3.97; N, 3.20 
Found: C, 61.24: H, "3.93: N, 3.03. 

.'H-NMR (CDCI3) 5..: 2.60-2.82 (IH, m), 2.90-2.96 (IH, m), 3.04-3.20 (IH, m), 
4.40-4.70 (IH, in), 4.78-4.84 (2/5H, m), 5.02-5.10 (3/5H, m), 6.36-6.42 (IH, 
20 in), 6.70-7.80 (UH, m). ' 

i^fz.nmmmm(oyy^i/3i^^%\bxW^\^. N- (2- U-yjv:tny:^ 
=/u) -2-t Kp^v'-I- ( (4- (h!;7/U:*-P;^5^/v) y:x^=^jv) ^ 
^)V) -4-t Kndj-v^r h7t KP-2H-lf7:^-2-:*/l^7j?=^f-^ K ( (IRS, 
2SR) (IRS, 2RS) ^$:= 7 : 3, 1 3 9mg, 3 5%) ^y^jvyy 
25 t LX#fCo 

IRv max'^'cm-': 1645, 1510. 

Anal. Calcd for C22HJBF4NO4: C, 59.86: H, 5.25; N, 3.17 
Found: C, 60.02: H, 5.01: N, 3.04. 

^H-NMR (CDCgS: 1.70-2.00 (3H, m), 2.70-3.40 (3H, m), 3.70-4.60 (4H, m), 
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4.68-4.78 (0.3H, m), 4.92-5.04 (0. 7H, m), 6.00 (0. 3H, d, J = 4.8 Hz), 6.05 
(0.7H, d, J = 4.6 Hz), 4.58-6.70 (0. 7H, m), 6.76-6.90 (0.3H, ra), 6.95-7.60 
(8H, m). 

mmm2 s 

5 4-7>'l':tP-N- [2- i4-yji^:tttya^~ju) -2-1: Ki3=^v^-1- [ [4- (hy 

1) 4--7/l^:txi-N- [2- (4-7/1^:^13 3^ =/U) - 2 -;i-'3r y- 1 - C [4- (h 

2- (4--7;^;tp:7 3iri7i/) -2-;^-^y-l- [ [4- (hV -^Mu yi=f'M y 
10 5: -11^:^1. Og (2. 88^y-=e/U) <Z)N, N- 

v^pJ^/i'Ti^/vAT^ Kl Om l-^^t;:4-7/i^:;e-t3^:^-^>'X/V7lv=/i'^t3 y ko. 
84 g (4. 3 25])^/^) <tl, S-v^nftfiXi^P [5. 4. 0] -7-?j7:^7^ 
3ml (8. 645 y^/l^) ^AlIX.4^^M^Lfco 

15 jgffiT^iii Lfc„ n^m^mk=^'f-)^-^^^-'yt-hw^^ LT i ^ti 1 . 0 2 g 

(7 6%) ^i^iitL-t^fco 
mp 209-210^:; ^H-NMR (CDCI3, 200MHz) S 2.96 (IH, -dd, J =6.6 Hz, 14.0 Hz), 
3.20 (IH, dd, J =5. 6 Hz, 14.6 Hz), 5.05-5.18 (IH, m), 5.62 (IH, br d, J =6. 4 
Hz), 7.00 (2H, t, J =8.6 Hz), 7.04-7.20 (4H, m), 7.45 (2H, d, J =8.0 Hz), 
20 7. 65-7.72 (2H, m), 7.77-7.84 (2H, m) ; IR (KBr) 3229. 1676, 1595 cm"^; Anal. 
■ Calcd for 56.29; H, 3.44: N, 2.98. Found: C, 56.15; H, 3. 46; 

N, 3.26. 

2) 4->'/i-:^P-N- [2- jviruy ^zi^jV) -2-t Kn^v'-l- [ [4- 

25 4-y/i-;ta-N- [2- (4-7/1^;*-^ y'rcr^/i^) -2-;^=ary-l- [ [4- (hU^ 
y^^^z/U] a^f-jU] ^:/-^:/;^;V4^i^T5 KO. 5 g (1. 

0 7 5 y ^/U) <Z)^ ^ y -yu 5 m 1 ^^{^7K^TT*7K*{b* b y l> J» 4 5 m 

g (1. ig^y^/i-) i:Mx.iwmm^vtco EJ^wmk^mmm^mK-tc'^m. 
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mo. 45 g (8 9%. ^tt^ijs:<Di/3ii^#j) ^m^ii\.xnit. 

mp 141-161^:; ^H-NMR (CDCI3, 200MHz) 6 2.30 (3/4H, d, J =3. 4 Hz), 2.52-2.79 
5 (6/4H, m), 3.13 (3/4H, dd, J =7.0 Hz, 14.0 Hz), 3.59 (IH, ddd, J =3.6 Hz, 
7.4 Hz, 15.8 Hz), 4.75-4.83 (7/4H, nO, 5. 08-5; 13 (1/4H, m), 6.83-7.00 (4H, 
m), 7.04-7.22 (4H, m), 7.29-7.49 (4H, m) : IR (KBr) 3482, 3293 cm'^ 

1. 1 -v'pJ (1 R S , 2R^) -2- {A-y;v^ny :r.=.;v) -2-\:.Y 

10 ( (4- {\-3yjV:^x2;^-^;v) ya:.=^M a^=}-)V)3JV/^:^ — 

■ h 

1) 4' -7/^::^-PT"fe (5 7. 8 g, 0. 30 7^/1^) h^^J — 

/Kim 1) (^^^^i^^^/k (3 00ml) ^^^c:7K*^t;•:^ M) IJ'A (2 4. 5 g, 
■ 6 0 0.63 :^^p L-ro^)P;l/Co #^ (DX\ yki^U ^ 

15 (D^^ux 2 ^mmw Lfco Rji^Mi^ 6 ^i^^ tk ( 3 o o m 

1) ^M^. mm^i^/i^xmmi^fz.o mn^m^y^^^. m:^mm:'^^^i^^j>^xn 

g^^a;f^/l.= 5 O : 1-5 : 1) xmUU 3- (4->'7>;^-a 73i=/l') -3-;^:^ 
y^x:Hf:t'^m^i^/i^ {7 1 . 2g. 8 9%) >l:#fCo 

20 - .IRV max^'cnf^: 1744, 1696, 1431, 1325, 1202, 1132, 1069, 1017, 853. 
. ^H-NMR (CDCl3)6: 1.28 (3H X 0.62, t, J = 7.8 Hz), 1.37 (3H X 0. 38, t, J 
= 7.8 Hz), 4.04 (2H X 0.62, s), 4.25 (2H X 0.62, q, J = 7, 8 Hz), 4.31 (2H 
X 0.38, q, J = 7.8 Hz), 5.75 (IH X 0.38, s), 7.28 (IH X 0.62, s), 7.70 
(2H X 0.38, d, J = 8.0 Hz), 7.78 (2H X 0.62, d, J = 8. 0 Hz), 7.90 (2H 

25 X 0.38, d, J = 8.0 Hz), 8.08 (2H X 0.62, d, J = 8. 0 Hz). 

2) 3- (4-7/l^:e-n:7 3i=/l') -3-:^^y7°P t°;t>'^^^/^ (3 4. 7g, 
115. S^y^/l') ©T-feh^hJJ/V (3 0 0ml) 4- MJ :7/V:^p p( 
^;v-<i/v?/u:/D ^K(2 7. 6g, 115. 5^ P^/^) *3J;tJ«^^:«; V (3 
1. 9 g, 2 3 1 5: y^/i-) 5SrJB;t. •m.\z.X A.^Wm^\^f^o WJmki^ (1 L) 
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T'%f?U mm^f-/^ (5 0 Om 1 X 2) T'ttW L]fco J6tti?^Sr7K*5itJ«^Sl^S 

-2- ( (4- ih])y/i^:tn/f-/u) y=c=.M (3 
5 1 g , 7 6 %) ^ntc. 

rap 56-57"^ 

IRv max™W: 1738, 1688, 1618, 1599, 1508, 
Anal. Calcd for CigHjeFA: C, 61.96; H, 4.38 
Found: C, 61.90; H, 4.43. 
10 ^H-NMR (CDCI3) 8: 1.16 (3H, t, J = 6. 8 Hz), 3.38 (2H, d, J = 7.6 Hz), 4.14 
(2H, q, J = 6.8 Hz), 4,58 (IH, t, J = 7.6 Hz), 7.04-7.20 (2H, m). 7.35 (2H, 
d, J = 8,0 Hz), 7.52 (2H, d, J = 8.0 Hz), 7.92-8,08 (2H, m). 

3) 3- (4-y?/^;tn73i=/l') -3-:^^y-2- ( (4- ( MI :77i.:;j-n p« ^/i^) 
ys:,^^/^) •fxi\firv%.=^^)^ (6g, 16. 3 5:];^/i-) <D^^y— /i^ 

15 (10 0ml) ^^«^^T^ 7K*ib*l^*-^hy!>3. (6 4 0mg. 16, 9 5 
y^/l') Sr*P;t. 2 05^^#Lfc„ Kf&JStrl^^^ (50ml) \z.^^^ Wm. 
=^f-/u (1 0 Om 1 X 2) T'ttfflLfCo ttW?g<^7K*5 J:tJ««&^^«7JcT'i5ter^L. m- 

yy^- i-^^^iy ■.mm.^^)^=^ •. D -e*tMb. (2rs, ssr) -3- 
20 (^A.-y iiv:^ny a:,z=.)V) -3-t Ko^:x-2- ( (4- {V^)y )Virxi y :r. 

■ ^jv) -zTxi tf:4->'gga^^/U ( 5 , 1 g , 8 4%) LT#fCo 

IRv max'^cnfi: 1728, 1607, 1510. 

Anal. Calcd for CigHuFA: C, 61,62; H, 4.90 

Found: C, 61.52; H, 4.88. 
25 'H-NMR (CDCI3) 5 ■• 0-99 (3H, t, J = 7.4 Hz), 2.70-3.10 (3H, m), 3.13 (IH, d, 

J = 6,2 Hz), 3,99 (2H, q, J = 7.4 Hz), 4,76-4.86 (IH, m), 6.98-7.16 (2H, 

m). 7.20-7,40 (4H, m), 7.52 (2H, d, J = 8. 0 Hz), 

4) (2RS, 3 SR) -3- (4-77^^0731^7^) -3-t Kn^v^-2- ( (4 
- (fy 77P^np{f^/U) 7a:=:/H ^'^-jV) :/n f (4. 8 5g, 

85 



wo 02/059077 



PCT/JP02/00532 



13. i^y*/!-) (Dyidf/^/i^ i2Qmi) mm^im^^mt-Thv^^ym 
mii3. imi. 13. i^y^/p-) ^mk.. mux-Gmmmwhtc^ Rmm^ 
imm^'^. 1 m^wm ( s o m i ) x-^^u mm^^'^^i^ ( i o om i x 2) 

5 m&m^L. mm^^^i^-^^^^^-A^^n^^^^x^ (2rs, 3sr)-3- 

(4-7yi';^p7cu=/v) -3-t KP'3pt/-2- ( (4- (MJ77i';^a^^7V) 7^ 

^/W) T'Plfi^-i/^ (3. 8g. 8 4%) ?r#fCo 

mp ISe-lSQ'C; 'H-NMR (CDCI3, 200M Hz) 5 2.75 (IH, dd, J = 5. 8 Hz, 13.4 Hz), 

2.95 (IH, dd, J = 9.2 Hz, 13.2 Hz), 3.08 (2H, d, J = 8. 0 Hz), 4.82 (IH, d, 
10 J = 7,0 Hz), 7.08 (2H, t, J = 8.8 Hz), 7.22 (2H, d, J = 8.0 Hz), 7,34 (2H, 
. dd, J = 5.3 Hz, 8.8 Hz); IR (KBr)3351, 3500-2400, 1713cra"^; Anal. Calcd for 

QtHuFA: C, 59.65; H, 4. 12. Found: C, 59.52; H, 4.17. 

5) (2RS, 3 SR) -3- (4-7/V:;d-i373;c=^/W') -3-t Kn^v'-2- ( (4 

- (.hVyj^^^y^^M ^^/l^) y'tih°:tlym (3, 75g, 11. 

16 0$ y^/i') h7t h^uyyy (7 Om l) M^::>^:7:x^/^7}^;^7^^y/^Tv^ 

F (2. 6ml, 12. l^V'B/U) ^XnhV^^f-^l-T^y i2, 3 0ml, 1 

6. 4 5:y^/i-) i:Mx.x B\^mmmm\^t^o r«^7K (soomi.) x-w 

... U B^H^^/l^ (2 0 Om.l X 2) -CttlULfco ffltt}?^^IS^^fi7KT'j;fcj^ U 

20 yy>{- (--^f-^ : TO^f=-/^= 2 : 1-1 : 1) trft^U mn^^'y-^^ 

'fVii^h'^^^^^'^X. (4RS, 5RS)-5- (4-:7/k;rP:7i^/k) -4- ( (4 
-(hi;7/L';^n^'f-/^) y=:u^)V)^^)V)-x, B-ir^-^V'i-Jy-^-iry (^3. 
2 8 g , 8 8%) ^#fCo 
rap 83-84^; 

25 IRv max^'-cnf^: 1755, 1609, 1514, 1420, 1387. 

Anal. Calcd for ^yjli^^^^. C, 60.18; H, 3.86; N, 4.13 
Found: C, 60.08; H. 3.56; N, 4.10. 

^H-NMR (CDCl3)6: 2.90-3.16 (2H, m), 3.95 (IH, dd, J = 12.8,- 6.2 Hz), 5.19 
(IH, d, J = 6.2 Hz), 5.73 (IH, brs), 7.00-7,12 (2H, m), 7.12-7.40 (4H, m), 
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7.60 (2H, d, J = 8.0 Hz). 

6) (4RS, 5RS) -5- (4-7;l'::a-n>'ai:^;P) -4- ( (4- {MJ^yl/:^ 
pp^^/v) y^:^-^ ^^jv) -1, z-i!r^-^-/3^Jy-2-iri^ (3. 1 9 g, 9. 
4 15:!;-=t/^) OT-fe^^^y/^ (3 0ml) ^^^l^Zlj^^v^-t-:/^-/^ (2. 4 
5 6g, 11. 2 9^.y^/^) i3J;t)«4-v'7<f-/l'T^/t:''yv'^^ (1 14mg, 0. 
9 4 5 U ^/i-) *;!jP;tTlgfiT' 1 ^Klt^Lfco mM^Hf^ ( 1 0 Om 1 ) "^f^rf? 
g^^rn^/i^ (1 0 Om 1 X 2) -CttmUfco |fiW?R^iS?ntft^"C?fc^^L> *e 

(4RS, 5RS) -5- (4-7/W:^-p:7 31^/1-) -2-;rdry-4- ( (4- (h^^ 
10 ;\^:^n:^'f-M y:i^=.jv) p^^/u-) -1, 3-;^-=3rf-yy v'^^-3-;<7/Pzl?i/^l , 1 
. -i^p? g^/i^oi^/i.. ( 3 . 8 4 g . 9 3%). tr#fc„ 

mp 126-1271: •• 
. IRv max'°"cnf^: 1817, 1724, 1514, 1325. 
Anal. Calcd for Q,^^^^¥^m^x C, 60.14; H, 4.82; N, 3. 19 ■ 
IS Found: C, 60.05; H, 5.12; N, 3.11. 

^H-NMR (CDCUS: 1.58 (9H, s), 3.01 (IH, dd, J= 13.2, 9.8 Hz), 3.51 (IH, 
.. . dd, J= 13.2, 3. 6 Hz), 4.26-4.38 (IH, m), 5.13 (IH, d, J = 2.6 Hz), 6.80-7.04 
(4H, m), 7.38 (2H, d, J = 8.0 Hz), 7.65 (2H, d, J = 8. 0 Hz). 
7) (4RS, 5RS) -5- {A-y ;V:tX2y -2-:^^y-A- ( (4- 

20 (MJ7/V;^-ap<^/^) y:f.^M -1, 

^1, iZ. 7g, 8. 4 2 5;y^/l') (O^^y-/^ (2 0ni 

l)^l;i7KSI^t:M-yi>^ (0. 4 0g, 10. (O:^^ J-jv {1 

0ml) ^i^srTKJ^T. %^\cM7Lf^. mM^^mm^. d 5 

m 1 ) jait^Tk (1 0 Om 1) -C#f^U B^^^^/l- (1 0 Om 1 X 2) T'l^m t 

mi^^i/^)^^}V^yJ>^^^'^y^yy>{— (^=¥f-:/:g^^^^/^=4 : i) 

MUS^^^^/l— ^^•^^i^J5^feW5S^$•^■C.^M^ii#!^(2. 24g. 64%) 
mp 95-961: 
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IRv max^'cnf': 1688, 1510. 

Anal. Calcd for C21H23F4NO1,: C, 61.01; H, 5.61; N, 3.39 
Found: C, 60.92; H, 5.55; N, 3.28. 

^H-NMR (CDCI3) 5 : 1.31 (9H, s), 2.80-3.10 (3H, m), 3.80-4,02 (IH, m), 4.62-4.80 
5 (2H, m), 6.96-7.10 (2H, m), 7.22-7.40 (4H, m), 7.55 (2H, d, J = 8. 2 Hz). 

2- -N- ( (IRS, 2RS) -2- (4-7/l';^-p:7:t^/U) -2- 

fcKndrv/-!- ( (4- (h V y:jz=^M J^f^/U) -1- 

10 1) 1- i4-y/u:i-ny:^::^/u) (4- ihV-7/i^:tx^/'^/i') 

-2-yu}^;UT^:yMB:^ (6 0 0mg,.l. 7 3^.]}'^M t2-^ 
f-/u:^^i/-l--ry^iy:/:fj;i^7^^-ym { 4:11m. l. 9 0 ^ U^/u) coN, N 
-i:^;^ '^jvas^jvj^r %Y ( i o m i ) mi\^ i -^^/v- 3 - ( 3 -v?^ ^/^t ^ y 

P tVW) iJ)Vif^^:^y{^ K vMil: (496mg, 2.595: U ^/l^) h 1-t Kp 
15 ^i^-lH-^i^y byry-Zl' (3 9 6mg, 2. 5 9^y^y^) il, S-i^'T 
. iftfv'iJ'a [5. 4. 02 -Y-^l^'f^y {0. 2 8ml, 1. gO^y^/H^ 

Mx.xm.miWx.fzo Rmm\^im^m.m:mm domiy^Tic (loomn 
^mk.s e^n^^/v- (5 om 1 X 2) -cttttiLfcc i^^TK^fii-^- h y l> 

20 mk^^^J^-^^^^^t^^W^^^^X. 2- (^^/Wl^^v-) -N- (2- (4->' 
/U';t-P7^=/^) -2-;^-^y-l- ( (4- ( h y 77^:^P^f^/^) 
■ M a^'f-;^) -l-'r-7^V:y^;}^-^^^^Y (6 7 0mg, 7 6%) Sr#fCo 
mp 188-189'C 

IRv max'^W: 1688, 1634, 1597, 1508, 1325. 
25 Anal. Calcd for CagHaFiNOs: C, 68.36; H, 4.55; N, 2.75 
Found: C, 68.25; H, 4.58; N, 2.76. 

'H-NMR (CDCI3) 5 : 1, 24 (3H, t, J = 7.0 Hz), 3.20 (IH, dd, J = 14.0, 6.4 Hz), 
3.46 (IH, dd, J = 14.0, 6.4 Hz), 4.13 (2H, q, J = 7.0 Hz), 6.23 (IH, q, J 
= 6.6 Hz), 6.96 (IH, d, J = 8.4 Hz), 7.10-7.56 (9H, m), 7.60-7.80 (2H, m), 
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7.85 (IH, d, J = 9.0 Hz), 8.04-8.18 (2H, m). 

2 ) 2 - -N- ( 2 - ( 4 -yjU:txi 7 oicz/V) - 2 y- 1 - ( ( 4 

- (h]}-7jU:tx2;i^jU) yz^z^jV) cc^/U) - 1-•:^:7^ ^^^;^77^#dF•f- 

5K(400mg, 0. 7 9 ^V'^M (D;^^ y—^V {3 Oml) Wm^l&.it'^y 
5 (I I) (198mg, 1. 5 T^y^/l') ttx.. ^tg.r-3 0i}-^^Lfc, 

1 Lfco Sf&?SSr 1 j^^m (30ml) \ZLm\ ( 5 0 m 1 

X2) T'ttWLfco mmm^7Kisxu^maim^x*m^L. ^STKan-^iJ^^v-'^^A 

10 y : |^i^^^/i,= 2:1-1:1) X^mUU mm^^^l^-^^'^-^Tii^ibW^^^ 

"tx. mmih^m (2 2 7mg. 57%) ^#/c„ 

mp 186-187t: 

IRv max^'cm-': 1639, 1512, 1242, 1165. 
Anal. Calcd for C29H2SF4NO3: C, 68.09; H, 4.93; N, 2.74 
15 Found: C, 68.04; H, 4.79; N, 2.85. 

^H-NMR (CDCI3) S : 1.37 (3H, t, 6.8 Hz), 2.84-3.28 (2H, m), 3.34 (IH, d, J 
= 3.8 Hz), 4.08-4:26 (2H, m) , 4. 60-4. 84 (2H, m), 6.15 (lH, .d, J = 8.6 Hz), 
6.96-7.16 (3H, m), 7. 20-7. 50' (7H, nO, 7.58 (2H. d, J = 8.4 Hz), 7.76 (2H, 
dd, J = 18,2, 9.2 Hz). 

20 mmm2 6 

N- ( (IRS, 2RS) -2- .i4~yjU:tviy:xi=i/l-) -2-t Kp^v'-I- ( (4 
5 F 

1) 1, l-i^y^;Ua:.^;U (IRS, 2RS) -2- {4-7 y ^^/u) - 
25 2-t Kndrv/-i- ( (4- ih ]) y/U:tu ^^/U) y y^/U) :x.^jv^}V 
(2. Ig, 5. OS^y^/k) ©3^:5'/-/^ (2 5ml) ^?glC20% 

^^bTK*^^^' / -/i-^^K (25ml) -k^Tcxi ^m&mm bfco siis^^iii± 

a^ife^i^^f'/l'^-x/l'T'l^i^LT. (IRS, 2RS)-l-(4-7 
/^;^-p7ai=;U) -1-t Kn 3- (4- (MJ77U;^Ppff->'l') 7a;riy^) - 
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2 -T'P If /^r 5 ( 1 . 7 g , 9 6%) ^Wc. 

mp 166-167^; 

IRv max«^cm-^: 1605, 1514, 1497. 

Anal. Calcd for CieHieClF^NQ: C, 54.11; H, 4.71; N, 3.94 
5 Found: C, 54.10; H, 4.62; N, 3.83. 

^H-NMR (CD3OD) 6 : 2.98 (2H, d. J = 7.4 Hz), 3.60-3.78 (IHi m), 4.63 (IH. d, 
J = 6. 2 Hz), 7.04-7.16 (2H, m), 7.36-7.50 (4H, nO, 7.61 (2H, d, J = 8.4 Hz). 
2) (IRS, 2RS) -1- (4-7/^:^0 701=;^) Kt2^i/-3- (4- 

(h y 7/1^:^0 7 3i=/V) -2-yti\^jUT ^l^Mm^ dSOmg, 0. 

10 43^1; */v) cog^^^^/v (5ml) ^^l;: 1-^7 h^/l^^ t3 y K (9 7m g , 
0. 6 4$y^7U) *5j;0iaiPfiW7K (5ml) ^Mk.X^&X'm^W:W\^tc. K 

(5 0ml) xmiu mm^'f-/^ (5 om i x 2) mmm 

))U^;V^vJ^'^^'=^ V^y'y^- i-^^^y ■■ M^^/l'=4 : 1- 1 : 1) 
15 !»Mt.i^m^^/V-^^i^^Ji'^bS5g^$*r.«M<b^i^(l 4 5mg. 7 2%) 

-'■ mp 134-135'C 

IRv max^W: 1634, 1510. 

Anal. Calcd for Q^iK^^Q^: C, 69.37; H, 4.53; N, 3.00 
20 Found: C, 69.08; H, 4.80; N, 3.01. 

^H-NMR (CDCI3) 6: 3.18-3.30 (3H, m), 4.54-4.72 (IH, m). 4.92 (IH, brs), 6.20 
(IH. d, J = 8.8 Hz). 6.96-7.14 (2H, m), 7.16-7.70 (UH, m), 7.78-7.90 (2H, 
m). 

mmm 2 7 

25 N- ( (IRS, 2RS) -2- U-y 7V:^^y :x.=:.jV) -2-t ( (4 

- ( h y yjv^n:^^;v) yzr.=-)V) 7«^/^) ^J-f^A -4- ( h y 7/^;^op?^/^) 

(IRS, 2RS) -1- (4-7/V:*-n73i=;^) -1-t Kodfv'-a- (4- (h 
y 7/1^:^0 p<^/W-) 73.=/!^) -2-7'nlf/ur ^^-i^^l^ (150mg, 0. 43 
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^ V •=£■71') OJg^j^ai^/W' ( 5 m 1) h V y JVirxi^l^-/ y{ IV^ P y K ( 9 

6mg, 0. 64^^^/^) ^^-amx-mi^ (5ml) ^JDXLT^jaTi«^# 
tfco SIS^S^tK ( 5 0 m 1 ) T'#f? ( 5 0 m 1 X 2 ) T-ttffl Lf'„ 

iiU g^^^^/l— -=arf-^;6>bSi^^$^i:X. (1 2 9mg, 6 2%) 

rap 162-163*^: 

IRv max™''cm"^: 1653, 1508, 1329. 
10 Anal. Calcd for f:^y^^m{- C, 59.39; H, 3.74; N, 2.89 
Found: C, 59.20; H, 4.01; N, 2.91. 

^H-NMR (CDCI3) 5 : .3. 18-3. 30 (3H, m), 4. 54-4. 72 (IH, m) , 4.92 (IH, brs), 6.20 
(IH, d, J = 8.8 Hz), 6.96-7-. 14 (2H, m), 7.16-7.70 (UH, m). 7.78-7.90 (2H, 
■ m). 
15 %WS\ 2 8 

1, 1 f^-zU^f^/U (IRS, 2SR) -2- (^A.-y jvi^xiy -2-t K 
D=3ri^-1- ( (4- (MJ^/U;^^?^^^^) ^ p<^/u) ac^f-jv^jv/^:^^ 

1) 3- {A-y Jl'iruy :^:=.}V) -3-;^-^y-2- ( (4- (MJ:7/^;^pp<^/i.) 
20 yaL=:.)V) ^ 9^/k) :/o fc°;^>-^3^^/U ( 2 0 . 8g, 5 6. S^U^yU) (D;^^ 
y-yu (500ml) ^^fcitftiv (I I) (14. 2g, llS^y^/V) 
^»Px.. ^mx*3 05^»if Lfco KJMt;:7K?^Tx im\^it^'^%'rY^)'^J>. (4. 
2 8 g, 113 ^ y ^/l-) -^nTL. 2 04^m#bfc„. RliS?^^ l^Sa^ (3 0 0 
ml) §^^319^/1. (5 0 0ml X 2) T'ttWLfci^ ^m^^is^^ i^nmA 

JV^yJ^^n-^y^yy^i- (-^'aE^f-i^:g^^:ii^/^=4 : 1) T'i^MU (2R 
S, 3RS) -3- {A.-y)Vilrxiya^=.M-Z-'^Yn^^y-'2.- ( (4- Chyy/L' 
7(^/1.) ^o^^/l^) T^f^/V) t:';^^^^:^/^ (11. Ig, 5 3%) 
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IRv max*^cm-*: 1726, 1618, 1607, 1510. 
Anal. Calcd for CigHigFA: C, 61.62; H, 4.90 
Found: C, 61.62; H, 5.06. 

^H-NMR (CDCl3)5: 0.91 (3H, t, J = 7.0 Hz), 2.88-3.10 (4H, m), 3.88 (2H, q, 
5 J = 7.0 Hz), 4.98-5.06 (IH, m), 6.96-7.12 (2H, m), 7.20 (2H, d, J = 8.0 Hz), 
7.30-7.44 (2H, m), 7.49 (2H, d, J = 8.0 Hz), 

2) (2RS, 3RS) -3- (4-:7/l/:;J-D:7 3in/V) -3-t Kn:3ri/-2- ( (4 

- {y])y)Vi!rx^^^M -7:x.=-M ^^}\^) -fxiyf-^i^m^^f-J^ (i i. Og, 
2 9. 7^y^/W) <D:f-^ J-JV {^Qm\) MiCl m^7R^<b•:^ h y> AtK^ 

10 «K(59. 6ml,59. 6^y*/W) ttx.. 6 Lfc„ E^M^ 

itff®*^. im^^mm. (1 0 om 1) -ei&f?L. mm=^^^^ (2 o om i x 2) 

. ^^W*U @^^^^^^-<-=^#^:^'^&S^^$*-C. (2RS. 3RS)-3- 
(^A.--7 jvirny -3-t ( (4- ( h y :77U;^-n7«^/v) 

15 =/w) ^^/v) -fxi\^ir^ym. (8. 6g, 8 5%) ^#fc„ 
mp 111-112X: 

IRv max"W-. 1713, 1607, 1512. 
Anal. Calcd for CnHiAF,: C, 59.65; H, 4.12 
Found: C, 59.65; H, 4.07. 
20 'H-NMR (CDCI3) 6 : 2. 08 (IH, s), 2. 94-3. 20 (3H, m), 5. 04-5. 10 (IH, m), 6. 98-7. 12 
(2H, m), 7.18 (2H, d, J = 8..0 Hz), 7.30-7.42 (2H, m), 7.48 (2H, d, J = 8.0 
Hz). 

3) (2RS, 3RS) -3- {A^-V JVHrny au=^jv) -3-t KP^i/-2- ( (4 

- {V^)y}V^xi:^^}V) ■7:x,=.jv) ^^}v) 'fxi\^i^ym. (4. 3 0g, 12. 
25 e^y^yw) (Df^y^ Y^yjv (somi) ^^T''-^ 

K (3. 0ml, 13. 8 ^ y^yv) ioit/MJ^f^/I^r 5 (2. 6 3ml, 1 
8 . 8 5 y ^JV) ^1S^7LX 4 l^raiPBilJJg Lfco mM^ii^ (300ml) 

u mn.:^'^}^ (2 0 Om 1 X 2) -ctttfi Lfco wm.^my$d^x^\^. ii 
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: g^gfeai^/v= 2 : l-l : l) T'i^ifU mWi^'f- J\^-^^ 
■^Vt^hW^^^^X. (4RS, 5SR)-5-(4->'/^:tci>'3ic:^/l')-4-((4 
- ( :7/V;rn ^ 5^/1^) ya^^jV) ^ ^/k) -1,3 -:^dE^f-)/ U i^i^-2-;f ( 3 . 
5 5 g , 8 3%) ^#fc„ 
5 mp 154-155'C 

IRv max'^cm'^: 1755, 1611, 1514. 1235. 

Anal. Calcd for C17H13F4NO1J: C, 60.18: H, 3.86; N, 4.13 

Found: C, 60.20; H, 3.80; N, 4.21. 

'H-NMR (CDCI3) 6 : 2.20-2.44 (2H, m), 4.26 (IH, q, J = 8.0 Hz), 5.25 (IH, brs), 
10 5.79 (IH, d, J = 8.0 Hz), 7.06-7.20 (4H, m), 7.28-7.40 (2H, m), 7,54 (2H, 
d, J = 8.0 Hz). 

4) (4RS, 5 SR) -5- (4-7/U:tn7^=/k) -4- ( (4t (MJ 17/1';^ 
cr^f^/l^) :7rc=7W) -1, "^-it^^V ^) -J^y-2.-^V (3. 5 0g, 1 

0. 3 2 5 y^7k) <DT-fe h= }> y/K3 Om 1) ^^{C3]^^v'-t-7'f-/K2. 
15 7 0 g, 12. 3 9 5: y^/W) iocfc04-i^^5^/kr^y t°y (1 2 6mg, 

1 . 0 3 ^ y ^fV) ^MtlX^^X 1 ^rHim^tfCo SJS^^^ttK ( l O O m D X 

mnp=-^f\^ ( 1 0 0 m 1 X 2 ) T'ttm Lfc„ mm-^ms-mis^x^x.. 

T. (4RS, 5SR) -5- (4-y/l-:^n 7^^;V) -2-;^-^y-4- ( (4- 

l-i^7«^/^:i^^/I^ (4. 0 9 g, 9 0%) <^#;fco 
mp 155-156'C 

IRv max^^cm"^: 1821, 1724, 1514, 1360. 
Anal. Calcd for C22H21F4NO4: C, 60.14; H, 4.82; N, 3.19 
25 Found: C, 60.16; H, 4.84; N, 3.25. 

^H-NMR (CDCl3)S: 1.48 (9H, s), 2.61 (IH, dd, J= 14.2, 8.4 Hz), 2.91 (IH, 
dd, J = 14.2, 5.2 Hz), 4.80 (IH, dd, J = 8. 4, 7.0 Hz), 5.68 (IH, d, J = 7.0 
Hz), 6.82 (2H, d, J = 8.0 Hz), 6.92-7.06 (2H, m), 7.10-7.24 (2H, m), 7,36 
(2H, d, J = 8.0 Hz). 
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5) (4RS, 5SR) -5- (4-7/U;ta :7a^r^/W -2-:t^y-4- ( (4- 
(4. Og, 9. 1 0 5: y^/l^) (^^^J^y— 71^ (2 2m 

1) ^^Si-7K^'ft;-:^hy i^A (0. 4 4 g, 10. 9 2 $ y^/i^) <7)7«i5'y-/K2 
5 2ml) mm:%ny. ^^\zMx.tz.„ mM.-k^n^wm.. \%wm. d 2 

m 1 ) *5J:tJ«7K (10 0ml) T'^&«?U S^^^f^/l- (l 0 Om 1 X 2) -Cttffi t 

»^v'';;i7>Jr'/U:!&7Ai5^n-7b^7 7-<- ic^^^l^ 'MWl^^i^=4 : 1) T' 
|»®[ g^gg^^^/U -^^f- V;5-bffSi^^ $*-C. ^M^k^ife ( 2 . 9 0 g , 7 7 %) 

mp ISS-lSQt; 

IRv max'^'cm'^: 3358, 1682, 1532, 1514. 

Anal. Calcd for CjiHjsFiNOj-. C, 61,01; H, 5.61; N, 3.39 • 

Found: C. 60.95; H, 5.59; N, 3.20. 

15 ^H-NMR (CDCl3)6: 1.32 (9H, s), 2.60-2.90 (2H, m), 3.11 (IH. brs), 4.00-4.20 
(IH, m), 4.58 (IH, d, J = 8.4 Hz). 4.92 (IH, s), 7.02-7.14 (2H, m), 7.22 

(2H, d, J = 8.0 Hz), 7.32-7.44 (2H, m), 7.51 (2H, d, J = 8.0 Hz). 

N-C(1RS, 2SR)-2- {A-y )V^xiy ::^z^)V) -2-t Fp=¥v^-1- [4- 
20 ( h y yfvirxi ^ =f-jv) =c=^;v\ - 6 , 7 -v^fc Ko- 5 H-^^^^ [ a ] 

1) 6, 7-v^t Kp-5H-'<>')/ [a] i/^P^y^xy-l-'I'/l';^^/^/^ 

t e r t--/^/^ (6, Kp-5H-<:/>^ [a] l/^ xi^-:f=fV-\-^ )\^ 

^ V^-y) v^^ :/ (Tetrahedron, 53, 15969-159 

25 8 2 (1 9 9 0) #Rg) 1. 079g (3. 7405y ^/U) Ox h 7 t 7 7 

yyl^mma. 74ml (3. 745y^yU) ^i&T-l 5^3t^LfCo S 

#btLfcm^ti^i^y -fi^jv^yi^^^ n'^}'^yy^-\zxmm 

L (-^^f->'/@i^::i^5">'^=6/i-i/i) . nmm^ntc^ 
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^fe^fl^ mmO, 5 7 3 g liX*8 8% 

^H-NMR (CDCI3, 200MHz) 5 1.99-2.25 (4H, m), 2.71 (2H, t, J = 6.0 Hz), 4,73 
(2H, s), 6.18 (IH, td, J = 5. 5 Hz. 11. 6 Hz), 6.73 (IH, d, J= 11.6 Hz), 7.11-7.25 
(3H, m) ; IR (neat) 3330, 2930, 1449, 1067, 1020, 995, 772 cffl-^ 
2) 6, 7-i>t Kc-SH-^i/)/ [a] v^^ n<^7"x:/-l-;i?/l'^>^ 

6, 7--J\iYn-5H-^yy [a] i/^ ^i^;^ ^ J -^^S 1 . 

41g (180, 35y ^71^) (DTiz b y 5 0 0 m 1 tK^^Tx HS^KrJ' 

^3 6. Ig (3 6 l^y^yl-) <big«30ml%7Kl2 0mUcl^jli?bfc^ 

Sfe^^ HX»19. 78g W5 8% 

mp 146-147°C; ^H-NMR (CDCI3, 200MHz) 8 2.08-2.16 (4H, m), 2.70 (2H, t, J 
= 6.4 Hz), 6.24 (IH, td, J = 6. 4 Hz. 11.1 Hz) , . 7. 14 (IH, d, J = 11.4 Hz). 
7.23 (IH, t, J = 7.3 Hz), 7.39 ClH, d, J = 7. 2 Hz). -7.92 (IH, dd, J:= 1.5 
Hz, 7. 7 Hz); IR (KBr) 3065-2530, 1686, 1451, 1414. 1300. 1277,- 926. 779 cm"^; 
Anal. Calcd for CijHiA'O- IH2O: C, 75.85; H, 6.47. Found: C, 75.88; H, 6.35. 
3) (IRS, 2SR) i4-yji^:tn-7:,^^JU) -3- 14- (h 

(4RS. 5SR) -5- {A--7;U:tn-7ai=^/l') -4- [4- ( MJ :7/t':^P^^ 
/U) ^yi;^/U] -1, 3-:t^-fyVi^:^-2-:^yiS. 75g (5 5. 26^y^ 
tTmit-rVV ^J^8. 84 g (221^!J^/l/) ?r^^/-/H 0 0ml - 
7KI 0ml tf'-e. 5M»WUfCo aS^^7KT**f^L. f^^^^/l-X' 2 Ultt 

^v3ts^)\^ (Aps^-r:/) J>^^ ^-^ y^yy i^^-^y/ 
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JlXiie. 3 8g JlJl^9 5% 
rap 87-88'C; 'H-NMR (CDCI3, 200MHz) 8 1.60 (2H, br s), 2.43 (IH, dd, J = 10. 2 
Hz, 13.6 Hz), 2.87 (IH, dd, J = 3. 1 Hz, 13.7 Hz), 3.29 (IH, ddd J = 3. 3 Hz, 
5.2 Hz, 10.3 Hz), 4.66 (IH, d, J = 5. 0 Hz), 7.08 (2H, t, J = 8. 7 Hz), 7.27 
5 (2H, d, J = 8.0 Hz), 7.38 (2H, dd, J = 5,4 Hz, 8.4 Hz), 7.55 (2H, d, J = 
7. 6 Hz); IR (neat) 3360-2865, 1508, 1325, 1225, 1163, 1121, 1067, 826 cm"^; 
Anal. Calcd for C16H15F4NO: C, 61.34; H, 4.83; N, 4.47. Found: C, 61.32; H, 
4.62; N, 4.48. 

4) N-[(1R S, 2 SR) -2- (4-:7/k;;a-n:7 3.-/v) -2-t 
10 [4- (MJ 7/U:^P;^f^/W) ^^v^/V] ^^/l'] -6, Kp- 5 H-<^^:^ 

• [ a ] i/^ P -^■t't" i^- 1 -;&/^Ji?.=ar-iJ- ? K 

(IRS, 2 SR) -2-T5y-l- (4-:7/U^P73i=/V) -3- [4- (MJ ^7 
^j^^/vD^'pz-nV-I-;^— 71^0. 157g (0.501^ V^/i^). 

6, FP-SH-^V-y [a] v'^n^7°T-^/-l-:;(;7^4?^^9 4mg (0. 

15 5 0 5;y^/W). 1-t KP^-^^i^y h y Ti/^/l^Tlc^T 7mg (0. 50$ 

T%J'f'o.\^)V') -^ijVi^-^^^Y -W^M.^ (0. 5051)^/1^) ^M^. 

JCl»0. 134g W5 5% 
mp 197-198^:; 'H-NMR (CDCVDMSQ-dB, 200MHz) 5 1.91-2.04 (2H, m). 2.17-2.27 
(2H, in), 2.65 2.70 (2H, m). 2.83-3.00 (2H, m), 4.62-4.76 (IH, tn), 4.97 (IH, 
t, J = 4.0 Hz), 5.04 (IH, d, J = 3.8 Hz), 5.84 (IH, td, J = 5. 1 Hz, 12.2 
25 Hz), 6.11 (IH. d, J = 12.0 Hz), 6.81 (IH, d, J = 8.8 Hz), 6.91 (IH, dd, J 
= 1.9 Hz, 7.3 Hz), 7.01-7.14 (4H, m), 7.31 (2H, d, J = 8.2 Hz), 7.47-7.54 
(4H, m) ; IR (KBr) 3279, 2940, 1640, 1534, 1514, 1325, 1229, 1163, 1121, 1069, 
831 cm"'; Anal. Calcd for CAPiNO^: C, 69.56; H, 5.21; N, .2.90. Found: C, 
69.41; H, 5.15; N, 2.91. 
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4-:7/U;e-a-N- ( (IRS, 2 S R) -2- U-yjl-:tx2-7:x.:^/U) -2-t Fo^ 
( (4- {h]}yji':tnyi^;u) y au=:.M ptf^/v-) -l-t-:7^5?l/ 

5 1) 1, l-v'^f-/^:^.^/^ (1 RS, 2SR) -2- (4-7/W;tn7:n:::^/k) - 

2-t: Knd{-v^-l- ( (4- ( h y :7/^:tP^^>'^) t*'?^/^) au^jvij/v 

^ (2. 58g, 6. 245i; © J^^J' y — ( 3 5 m l.) ^li^{C'2 0 % 

ig{l::7K*^i5'y->'^^?S (3 5m i ) ^^Px.-C3 0 5>MB51Mb]/h„ KfS?^^^ 

JE©* v'oi^yi.^-T^/v-r-^ LT. (IRS, 2SR)-l-(4- 
10 7>'i':^P:7 3i=/^) -i-t Ki3=3{^iX-3- (4- (hVy/i^:tn^^M y=c=^ju) - 

2 tf/vr ^ ^-i^Sg:^ ( 2 . 0 5 g , 9 4%) .?Sr#fce 

mp 173-174X: ■ ■ 

IRv max'^'cm-': 3314, .3009, 1611, 1512, 1331. 

Anal. Calcd for CigHieClF^NO- O.SHaO:- C, 53.57; H, 4.78; N, 3.90 
15 Found: C, 53.81: H, 4.81: N, 3.74. 

'H-NMR (DMS0-d6) S: 2.79 (2H, d, J = 6.6 Hz), 3.64-3.80 (IH, m), 5.03 (IH. 

s), fi.30 (IH, d, J = 4.0 Hz), 7.10-7.24 (2H, m), 7.33 (2H, d, J = 8. 0 Hz), 

7.38-7.50 (2H, m), 7.59 .(2H, d, J = 8.0 Hz), 8.07.(2H. brs). 

2) A-yjVirxi-l--^y^l^iy^JVy!^l/m.{l^^ra.?,, 0. 8 6 5:^-^/^) 
20 Ko77^^ (5ml) ^^{::is ^^^iMJ/^iJ'C'y K (0. 15ml, 1. 

7 2 5 *5it)«N, N-i^p«f^7V7fc/^AT^ K (0. 0 1ml) ^iP^Ts 

mMx* 3 0 mmw mm^w&m^ ufc„ nmm(omL^^f\- ( 5 m i ) ^ 

(IRS, 2SR) -1- {A-y 7\^:tny :x.:^;v) -1-t KP^ri/- 3- (4- 
(h y :7;l/:tPp<^/^) :7cn::n/l.) -2-:/n tVl^r 5: ^^TO^ (2 0 0mg, 0. 
25 5 7 ^ y ^JV) *5 J:tJ«iafHfiW7K (5ml) •^M^.X^MX 2 B#Fb1«# Lfc. SiS 
«7K (5 0ml) T*WU mt^^^^ (5 Om 1 X 2) T'tttii Lfco ttW^^r 

lo^}vijyK^xi'^V^yy>{- ir-^-^i^ : 1) T'itt^U 

^ai^/U— dr-^^^.;6^f3S^^$-a:X.SJl^b^^^ (2 1 4m g, 7 7%) <^#fco 
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mp 210-211'C 

IRv max™^cnr': 3275, 1642, 1626, 1601. 
Anal. Calcd for C^h^^O^'- C, 66.80; H, 4.15; N, 2.89 
Found: C, 66.79; H, 4.19; N, 2.82. 
5 'H-NMR (CDCI3) 8 : 2.80-3.16 (2H, m), 3.18 (IH, d, J = 3.6 Hz), 4.72-4.94 (IH, 
m), 5.08-5.16 (IH, m), 5.92 (IH, d, J = 8.2 Hz), 7.00-7.70 (13H, m), 8.09 
(IH, d, J = 8.0 Hz). 

mmm SI 

4-:7/l^:;^n-N- [ (IRS, 2 S R) -2- (4-:7/V;^D7:Er:^/U) -2-t Kp^ 
10 [4- (h y 7/^;tD^^/V) ^^v^/W] ^f^/V] -5, 6, 7, 

1) 6, 7, 8-Thy^h'x:i'r'7d'i^y-i-:^/i^^:yWk^^/^ 
4-:^hP-5, 6, 7, 8-r h7t Kp■:^:7^J7^i/-l-*/^3!^?v®p«^/^ (C 

hem. Abstr. , 43, 202f (1949) < Chem. Abstr. , 
15 4 3, 2 0 2 b (1 9 4 9) #Rg) 1. 8 1 6 g (7. 7 2 0 %V^M <D?i^y 

-/u 3 0 m 1 mmt: 1 0 %y<y ^ j>>/mm ( 5 0 %^7K) 0 . 5 g ^mm t ut. 

n^^^B HXSl. 5 74 g IIX'^9 9% 

20 mm^^^^^-^^f-y^ ux. mm^i^^^mco 

mp 120-121'C; 'H-NMR (CDCI3, 200MHz) 6 1.68-1.90 (4H, m), 2.44 (2H, t, J 
= 6.2 Hz), 3.10 (2H, t, J = 6. 0 Hz), 3.81 (3H, s), 3.92 (2H, br s), 6.50 
(IH, d, J = 8.4 Hz), 7.69 (IH, d, J = 8.4 Hz); IR (KBr) 3486, 3374, 2948, 
2930, 2868, 1688, 1626, 1590, 1481, 1449, 1431, 1310, 1267, 1253, 1196, 1142, 
25 775 cm'; Anal. Calcd for C^HigNOa: C, 70.22; H, 7.37; N, 6.82. Found: C, 70.25; 
H, 7.33; N, 6.67. 

2) 4-7/^^P-5, 6, 7, 8-7^ hyt KP■^-7^^>'-l-:^y^2J?v^;^5=■ 
/^ 

4-T5/-5, 6, 7, 8-TVyli}^n-}-y^uy-l-j^;U:^yf^/^/Ul. 
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21 Og (5. 8 9 55U^/V) s ^mm2ml^:^2 0mlfp-^W.WLtj:i)^h. 

M?g^-^hy >>-fc.o. 4 9g (7. oT^y^/u) (D7\^imimmmr 
])ymAmmi. 48ini do. o^u^^v) ^m\^<mw\^-^j:i!)^hmx.. 

• -r/l- (1 : 4) -C'Sfci^^. ^j!tb-C. i;?T)/=l^AitSrfife^&*i:bT#fc„ n 
b3xfcv'Ty=^l>Ait*^SSj^-^7>'.f i^Sm 1 l^-e. 1 7 ori^lTO. SNpraM 

10 tifzm.^mt:^y y <^^>^;«' yA^n-rVi^y^^ -KXmm t (-^^f - ^-/« 
3^^/1^=200/1-1 5/1) . i6^%^#fc„ 
efeiS^ JtKiO. 48 7g 11X^4 0% 

mp 44-45t:; ^H-NMR (CDCI3, 200MHz) 5 1.72-1.83 (4H, m), 2.74 (2H, br s), 
3.08 (2H,- br s). 3; 86 (3H, s), 6.87 (IH, t. J = 8.6 Hz), 7.73 (IH, dd, J 
15 = 6. 0 Hz, 8. 6 Hz) ; IR (KBr) 2944, 1721, 1582. 1472, 1433, 1260, 1254, 1190, 
1157, 1130, 1038. 770 cnf^; Anal. Calcd for CiaHuFO^: C. 69.22; H, 6.29. Found: 
C, 69.39; H, 6.43. 

3) 4-y/u:tn-5, 6, 7, 8-T hy\^ V^i-y^ ]yi^-i-:fiji^7^ym 
4-:7/^;^n-5, 6, 7, 8 -7^ ^ y t Kn-:h:7^ 1 f^/WO . 
20 4 34 g(2. 0 8 4 3: y^/l-) (^^i?/— Om 1 h7 t Kp77:/1 0 
m 1 1 N:^mii:-r h V !>iN7K^^4 . 17ml (4. 17^V ^e/U) ^tMx.. 

25 

efei^^ MO. 3 0 8 g I|R^7 6% 

mp 172-173'C; ^H-NMR (CDCI3, 200MHz) 6 1.74-1.82 (4H, m), 2.76 (2H, br s), 
3.16 (2H, br s), 6.91 (IH. t, J = 8.8 Hz), 7.91 (IH, dd, J = 6. 1 Hz, 8.5 
Hz); IR (KBr) 3100-2600, 1686, 1588, 1429, 1304, 1273, 1250, 1188 cm"M Anal. 
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Calcd for CuHuFOz: C, 68.03; H, 5.71. Found: C, 68.10; H, 6.00. 

4) 4-:7yU;^-P-N- [ (IRS, 2 S R) -2- (4-7/V:tn:7a^=^;V) -2- 

t Kntdrix-l- [4- {Y]}yjV:^n;f-^jV) ^l/^J/V] -5, 6, 7. 8 

5 (IRS, 2SR) -2-T^/-l- (4-7/l':tP7^^/W -3- [4- (MJ7 
jV:tx:i yf- ^/V) y:i^:=-J'V\ -fn/^^y- 1 /UO . 164g(0. 523^y ^^iV) , 

4- 7/V;tn-5, 6, 7, 8-7^ h7t KP-;^7t?V'i^-l-;«7/l^4?>^0. lOg 

(0. 5 25^^/^) ; 1-t Ft3^i^^>y hyry— /p-TKfR^js omg (o. 

5 25^^71-) <SrT-fe hU/H Om 1 4'X'li#L7'£;6Sfe l-zn^/wa- (3- 
10 f-)Vr 5: / T'P tVV) ;^;7l'# v^-Y ^ K • 0. lOg (0. 52^]; 

^*L.fc„ #b:^^fca®t^^S^^^^/^-v?^ y:/p tf/u^^^xyv— #f->J; t) 

15 e^^^^ JRiO. 2 20 g 11X^8 6% 

mp 241-24210; 'H-NMR (CDCla-DMSO-dg, 200MHz) 8 1.53-1.75 (4H, m), 2.11-2.26 
(IH, nO, 2.30 2.48 (IH, m), 2.61-2.67 (2H, m), 2.78-3.02 (2H, m), 4.59-4.73 
(IH, m), 4.95 (IH, t, J = 3. 9 Hz). 5.10 (IH, d, J = 3. 6 Hz), 6.69-6.87 (3H, 
m), 7.06 (2H, t, J = 8. 6 Hz), 7.30 (2H, d, J •= 8. 2 Hz), 7.47-7.54 (4H, m) ; 

20 IR (KBr) 3272, 2942, 1642, 1514, 1327, 1229. 1165, 1121, 1069, 831 cm"^; Anal. 
Calcd for Z^^^Q^- C. 66.25; H. 4.94; N, 2.86. Found: C, 66.30; H, 5.18; 
N, 2.66. 
IIWJ3 2 

5- :7yV:^n-N- [ (IRS, 2 S R) -2- {A.-y )V:^'^y ^:=-)V) -2-t Kn^ 
25 [4- (hU :7/U:^ap{^7^) ^^v^/U] ^-y ^ Ul^-l-^yl^:^^ 

1) s-^hn-l-^^' h^i^^^/i^ 

5-— hP-l--^7 (Chem. Pharm. Bull., 32, 396 

8-8 0 (1 9 8 4) mm) 5. 9 9 5 g (2 7. BO^U^/V) , mmk2ml 
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IK»6. 2 12g W9 2% 

mp 92-93^:; ^H-NMR (CDCI3, 200MHz) 6 1. 48 (3H, t, J = 7. 2 Hz), 4.50 (2H, 
q, J = 7.1 Hz), 7.67 (IH, dd, J = 7. 6 Hz, 8.8 Hz). 7.74 (IH, dd, J = 7. 2 
Hz, 8.8 Hz), 8.20 (IH, dd, J = 1. 1 Hz, 7.7 Hz), 8.29 (IH, dd, J = 1. 1 Hz, 

7.3 Hz). 8:66 (IH, td, J = 1.0 Hz, 8.8 Hz), 9.26 (IH, td, J = 1. 0 Hz, 8.6 
10 Hz) ; IR (KBr) 1725, 1520, 1354, 1277, 1155, 793, 764 cm-^; Anal. Calcd for 
CisHiiNO^: C, 63.67; H, 4.52; N, 5.71. Found: C, 63.45; H, 4.. 47; N, 5.69. 

2) ^-T^J-\-tyV^WL^'}')V 

5-:^ h3i^^^7U3. 3 04g (13. 475y^7U) (0:x,^ J 

Om 1 -x t KC3:77>'2 Om 1 1 Q%^^7V"0 K/^m (5 

15 0 0 . 5 g -^mkh LX.JjgWn^^i-S^XM^ffTXTKmmi LfCo 

M^W^ l(Xfi2. 7 9 7 g l!X#9 7% 
20 'H-NMR (CDCI3, 200MHz) 6 1.45 (3H, t, J = 7. 1 Hz), . 4. 16 (2H, br s), 4.47 
(2H, q, J = 7. 1 Hz), 6.85 (IH, dd, J = 0. 8 Hz, 7.4 Hz), 7.41 (IH, dd, J = 

7.5 Hz, 8,5 Hz), 7.47 (IH, dd. J = 7. 2 Hz, 8.6 Hz), 8.05 (IH, td, J = 1. 1 
Hz, 8.5 Hz), 8.11 (IH. dd, J = 1.2 Hz, 7.2 Hz), 8.28 (IH, td, J = 0. 9 Hz, 

8. 6 Hz) ; IR (neat) 3378, 2980, 1705, 1634, 1582. 1464, 1260, 1213, 1107, 
25 783 cm~^ 

3) 5-y/u:t^-i-i-y 

5-T^/-l-ryV:i^m=^^/l-l. 3 8 0 g (6. 4 11 ^ y ^/U) , ^11^ 
2ml^7Kl 5ml^'X^t#b:^^i6S^.7|C^^T^M^•^-^y U'-^^O. 53g (7. 

6 9 ^ y otK 1 . 5 m 1 ^;^*MT ^(Df^ou&X' 1 0 mmw Lfco 
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KfSiSt^^J^T. 6 0%-^i^7/^:toy>'^7k«l- 6 1ml (10. 

mi^-t% 17 0'cicxo. 5^mmufco ^?a{'i^*flufc'^^ m.-m^y') 

efe^ij I5^ft0- 40 9 g 11X^3 4% ■ . - 

_.214-216'C; W (DMSO-de, 200MHz) 6 7.44 (IH. dd, J = 7. 8 Hz. 10. 4 Hz), 
7^60-7.75 (2H. nO. 8.25 (IH, d, J = 7.0 Hz), 8. 32 (IH, d, J = 8.8 Hz), 8.70 
(IH, d, J = 8. 4 Hz); IR (KBr) 3100-2500. 1678. 1599. 1302, 1246. 1117. 887, • 
78l'cm-; Anal. Calcd for WO^: C. 69.47; H. 3.71. Found: C. 69.24; H. 3.45. 
4) 5-7;V:^n-N- [ (IRS. 2SR) -2- (4-:7;V;t-P 7^::^/V) "2- 

(IRS, 2SR) -2-T5/-1- (4-7/V^P7a.r./l.) -3- [4- ( h P :7 
,v;rnp^f-/V) 7:>.^/H:^n/^>'-l-:*-^l'0. 1 6 3 g (0. 5 2 0 P ^^V) . 

5-y;u^u-i-'ryv:-mo. lOg (0. 5 2^;y^/w). i-tKp^t-^^ 
i/hyry-zi^TKfpifeisomg (0- 525y^/^) ^r-feh.=:hy/nomif 

(3-i>^^/5-r-^/^ntVi^) :^7;U7)^v'^^ F-^ 
^0. lOg (0. 5 2^y^/l') ^S-T— lifem*^bfc„ ®i&»g^^ 



mp 
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f-:/J:Oig^^hUT. B6<jife^#fc„ Sfe^S flxio. 21 6 g J|x*8 6% 

rap 222-224*0; 'H-NMR (CDClj-DMSO-dg, 200MHz) 5 2.93 (IH, dd, J = 10.8 Hz, 
14.0 Hz), 3.19 (IH, dd, J = 3.5 Hz, 14.5 Hz), 4.65-4.80 (IH, m), 4.91 (IH, 
t, J = 4.8 Hz), 5.44 (IH, d, J = 4.0 Hz), 7.02-7.29 (6H, m), 7.38-7.59 (7H, 
5 m), 7.90 (IH, d, J = 9.4 Hz), 8.08 (IH, d, J = 8.4 Hz); IR (KBr) 3283, 1642, 
1537, 1514, 1327, 1248, 1227, 1163, 1121, 1069, 831, 783 cm^; 
Anal. Calcd for C^AoFsNOz: C, 66.80; H, 4.15; N, 2.89. Found: C, 66.65; H, 
4.21; N, 2.68. 

mMm 3 3 

10 N- [ (IRS, 2SR) -2- U-y^^^'^y^-'^^) -2-t Kn =35-^^-1- [4- 
(by 7/V:ti3p«f"/V) '<>'i^>'i'] -5. 6, 7, 8-x h:-7t KP-t-7i? 

(IRS, 2.SR) -2-r5/-l- (4-7/V:ri3 7cc::^7W) -3- [4- ( M) 7 
jV^ny^f-M y.a^^)V\-:r^^^)y-\--^—jVQ. 168g(0. 5365: y^/v) s 
15 1, 2, 3, 4-7" b7fc F13•:^7i5'^':/-l-*/^^i^^^ (Te t r a h e d r o 
n, 5 3, 1 5 96 9-1 5.98 2 (1 9 90) #Rg) 94mg (0.-54^U^ 
• M , 1-t Ka:3ri/^i^;/MJTy-/V7KSl#J8 2mg (0. 5 4 ^ P ^/V-) ^ 
. r^V^Y3JV\ Omltf-t'itM^Li^ji^&^b 1-^^/1-3- (3 -i;^7«^;'^T^/7'o 

tvi-) ti)Vif.-yA ^ F • :^^mo . lOg (0. 54^ y ^/v) ^%^7L. ^s-e- 

e^^^H^ iRfiO. .1 6 1 g 1|X*6 4% 

rap219-22rC; ^H-NMR (CDClg-DMSO-dg, 200MHz) 6 1.50-1.73 (4H, m), 2.05-2.35 
25 (2H, nO. 2.70 (2H, t, J = 6. 4 Hz), 2.88 (IH, dd, J= 10.8 Hz, 14.4 Hz), 3.06 
(IH, dd, J = 3.8 Hz. 14.0 Hz), 4.55-4.70 (IH, m), 4.87 (IH, t, J = 4.4 Hz), 
5.33 (IH, d, J = 3.6 Hz), 6.74 (IH, dd, J = 2.8 Hz, 5.6 Hz), 6.95-7.09 (4H, 
m), 7.28-7.37 (3H, in), 7.47-7.54 (4H, m) ; IR (KBr) 3330, 1624, 1534, 1329, 
1159, 1123, 1069, 831 cm"^; Anal. Calcd for Qs^HajF^NGj: C, 68.78; H, 5.34; N, 
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2.97. Found: C, 68.62; H, 5.38; N, 2.90. 

[ (IRS, 2SR) -2- U-yjU:t^y:^=^^^) -2-t V^xi^i^ 

1) 4-TK/-i-i-yv^^-^^ 

4_7'5y-l_^7^l.i/:i(7yl^7j?=hy/l'9. 94 8 g (5 9. 1 4 ^ y ^/l-) 
J^Slbfcm.TKl 5 0ml t3:%f?L.^»^^S'JLfc.;5>?^=SrjiS^-e«l:iU 

IlX»4. 6 7g JIX*3 5% 
'H-NMR (DMSO-de. 200MHz) 6 6.75 (IH. d, J = 8.4 Hz), 7.40-7.48 (IH, m). 
7.52-7.61 (IH, m). 8.06 (IH, d, J = 8.6Hz). 8.16 (IH. d, J = 7.6Hz), S. 10 
(IH. d, J = 7.8 Hz) .; IR (KBr) 2838. 1686, 150.3. 1260. 1204, 1094, 766 cm"' 

4-r^/-i-)-yv:^m-m.mm:2. 3 3 0 g (10. 42^y^;v) ^mm 

g?2 0ml^>X-mi^L3&dSb. M^-^MJt^^O. 72g (10. 4^ 

57 g (5. is^v^^^^) o)mmm4.mimmis^xy^ 

wt^^m\.xmib. ii^xm^tc. nhntztjcm^\ 1 o%s«*o^^/-/v 
^4 Cm 1 ox:\z.x-mm\^f^o mm<Dmmm^^^y^^^f- 

n^mw uAo. 29 9 g iix*i3% 

^H-NMR (CDCI3, 200MHz) 6 4.00 (3H, s), 7.58-7.73 (3H. m). 8.09 (IH, d, J 
= 7. 8 Hz), 8.32-8.38 (IH, m), 8.92-9.01 (IH, ra) ; IR (neat) 1717, 1508, 1275, 
1246, 1194, 1140, 1024, 787, 766 cnf^ 

3) A-^un-i-ryy^B 
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4-^DP-l-^7 h^^^^/UO. 2 9 9 g (1. 3 5 5 5: !J*/1/) (D^^J'y 
-/H Om 1 -X h 7 t Ka 77 >- 5 m 1 1 NTK^jb"^ h V l>i^7K^?^2 . 

7 1ml (2. 71^y^/V) »x.> SM-e-l!lfeiti^Ufr:„ S^SJS^m tKT' 

^m^i^^ JR»0. 234 g JIX^8 4% 

rap 215-217^; 'H-NMR (DMSO-de, 200MHz) S 7.74-7.85 (3H, m). 8.12 (IH. d, 
J = 7.6 Hz), 8.27 8.35 (IH, m), 8.91-9.00 (IH, m) ; IR (KBr) 3100-2500, 1690, 
10 1510, 1283, 1252, 785, 762 cm"^: Anal. Calcd for Ci,H7C102-0. 2H2O: C, 62.85; 
H, 3.55. Found: C, 62.99; H, 3.31. 

4) 4-iJ't3P-N- [ (IRS, 2SK)-2-{4.-yjU:i-uy:^=^jV)-2-\i Y 
n^%/-l- [4- {h))y/virn:^=f-jv) ^ly^'Jjv] j^f^/u] •ry^W-l--^f^ 
Th'^f-^ F • •■ 

15 (IRS, 2 SR) -2-T5/-1- (4-7/V-:^n73i:^7l') -3- [4- (M;7 
)V:^n/=f-;l') 7ccc;^7W] 7"n/N°V-l-;rwl-0 . 155g(0.4 9.55 
4-^5^0 13-1-^7 h^^O. lOg (0. 495^^/1^) s l-}iYn^^y-^:y/ ■ 
hyTy-/V7Kfn#»7 6mg (0. 4 9 ^ y ^/l^) -^Ir-T-fe h= MJ/H Om 1 T* 
h 1 3 - ( 3 -v^p« ^/^r 5 y T'P tVW) 5 K • 

20 :^95mg(0. 49^y ^^Bx.. ^MT*-I!feit«^ Lfco R«Sri^i?^f- 

«lXfiO. 173g H5l*7 0% 
25 mp 222-223°C; 'H-NMR (CDClj-DMSO-dg, 200MHz) 6 2.92 (IH, dd, J = 10. 5 Hz, 
14.1 Hz), 3.07 (IH, dd, J = 3. 1 Hz, 14.1 Hz), 4.70-4.85 (IH, m). 5.00 (IH, 
t, J = 3.8 Hz), 5.23 (IH, d, J = 3.8 Hz), 7.07 (IH, d, J - 8.8 Hz), 7.13 
(2H, t, J = 8.6 Hz), 7.27-7.62 (UH, m), 8.24 (IH, d, J = 8. 4 Hz) ; IR (KBr) 
3274, 1638, 1537, 1514, 1327, 1163, 1125. 1069, 833 cm-^; Anal. Calcd for 
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Cz^HijoClFiNOi: C, 64.61; H, 4.02; N, 2.79. Found: C, 64.26; H, 3.88; N, 2.59. 

N- [ (IRS, 2SR) -2- (4-7/V;tn:7a.=;l^) -2-t Fa^v'-l- [4- 

1) (IRS, 2 SR) -2-r 5:7-1- (4--7>'U^n73^^/W -3- [4- (^ 

N- [ (IRS, 2SR) -2- {A.-y jV-^xiy a:.=.)V) -2-t KP=^v'^^>'^- 
l_ [4_ i^Y\)yfVirni^f-)V) ^^/v^yi'] ] :*7W^^i^^te r t->^^/V'2. 

58g(6. 245:!J ^^V) <0^9 J 5 m 1 WWi^ 2 0 %m\JfM=^^ ^ — 

/V«3 5ml <^]!jP;tT3 O^^FBlM«Lfc„ S)i&?S^J^BtTM U ^1^!^^ 
v;?;c^/^:x-X>'^-e?5fci^bT. B»2. 05g (94%) ^^fa <!: UT#fc„ 
mpl73-174t:; 'H-NMR (DMSO-de. 200MHz) 6 2.79 (2H, d, J = 6.6 Hz), 3.64-3.80 
(IH, m), 5.03 (IH, s), 6.30 (IH,. d, J = 4. 0 Hz), 7.10-7.24 (2H, m). 7.33 
(2H, d, J = 8.0 Hz), 7,38-7.50 (2H, m), 7.59 (2H, d, J = 8.0 Hz), 8.07 (2Hi 
br s) ; IR (KBr) 3314, 3009 cm'^; Anal. Calcd for CieHi6ClF4NO-0. SH^O: C, 53.57; 
H, 4.78; N, 3.90. Found: C, 53.81; H, 4.81; N, 3.74. 

2) N- [ (IRS, 2SR) -2- <^A.-y )Virny ^=:-jV) -2-tKP^v'-l- 
[4- ( h U yjvUrxi / ^;v) . ^V-J;v\ ^^/H -Ty 9 vu- 1 ^ K 

(IRS, 2 SR) -2-T^y-l- {.A.-y jVis-ny :x^z^}V) -3- [4- (hy 7 
jVis-xi^^jV) 'fxi/<V-\-is-—}V'i^s^l2,Qra.% (I. .8 9-5: U 

=t)V^ «^:3z5^/l'5ml^?SlCl-^:7b-('/l-i5'Py KO. 43mr (2. 84 
^ U =t}V^ t ^fnmWTK 5 m 1 ^ JP ;t-C 3 0 5^Kit# LfCo RJ^M^:^^^^^ U 

J^3 54mg (40%) ^l^^stVXnt-o 

mp 214-216^;; 'H-NMR (CDCI3, 200MHz) 5 2.89 (IH, dd, J - 11.0 Hz, 14.0 Hz), 
3.09 (IH, dd, J = 4. 6 Hz, 13.6 Hz), 3.28 (IH, br s), 4.74-4.91 (IH, m), 5.12 
(IH, brs), 5.94 (IH, br d, J = 9. 4 Hz), 7.05-7.24 (2H, ra), 7.30-7.66 (llH, 
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m), 7.84 (2H, t, J = 9. 3 Hz); IR (KBr) 3366, 3285. 1636 cm-^; Anal. Calcd 
for QMNO^: C, 69.37; H, 4.53; N, 3.00. Found: C, 69.17; H, 4.56; N, 2.88. 

N- ( (IRS. 2SR) -2- {A.-yMnya.:^;\^) -2-t ( (4 

(IR, 2 S) -2-T^/-l- (4-7;V/;t-n:73:::^;V) -3- (4- ( b y :7/U;^ 
^^^^;,) -i-:/n/V-/l' (4 5 0mg, 1. 44^!J^/V) <^T-fe 

f b y /K 3 0 m 1) ^» 4 - ^ 1 -7 ^ 1/ ( 2 6 8 m g , 

Lo 1. 44^y^/i') *3j;t>*i-^^/i'-3- (3-i;^7«^/^T^/7°ptv^) 

^^K--:^^S (4.1 3mg. 2. 1 5 5 y ^/V) *3 j:tJ« 1 -t Kn^f i/- 1 H--< 

^ y ^ (22.0mg,1.44^y ^/l-) ^^Ill^-C^ia-C'*mm# bfCo 

mm^ii^ doom 1) -C'«U g^^^f-^i' (1 0 Om 1 X 2) X'ttaiUfco 

15 i^^i/y;5/^/V;J77A^p-^h^-77^- (-^f-^:T-fehi-=l : D T'ffi^ 
U g^^3if-/l-— ^f-^J^^^'^Sj^^^^-C. aJB^li'^i^ (4 8 7mg, 7 0%) . 

mp 198-199*^ 

IR-vmax'^W: 1636, 1620, 1607. 
20 Anal. Calcd for C^^T^W^-- C. 69.85; H. 4.81; N, 2.91 
Found: C, 69.80; H, 4.92; N, 2.79. " 

^H-NMR (CDCl3)6: 2.58 (3H, s), 2.66-3.06 (IH. nO. 3.33 (IH, brs), 4.60-4.80 
(IH, m), 4.98-5.06 (IH, m). 5.80 (IH. d, J = 8.2 Hz). 6.92-7.54 (12H. m), 
7.59 (IH, d, J = 8.6 Hz), 7.89 (IH, d, J = 8. 2 Hz).- 

C (IRS. 2SR) -2- (4-7/l';^n :7^::^/k) -2-\i Kd^^^ 
-1- [4- (hy :7/v:^P^^/w) -<yi^/i-^ :t,=f')V-\ -ry^vi/-\-^)Vit^^^ 

1) ^-^xixi-\-^yV:3L^=!^^)V 
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h^^^'^J^l. 3 5 8 g (6. 3 0 9 5: U ^7^) ^MMB: 
lOml^X-UWLfj:-^)^^. y^if^r.^mm:i-h})t7J>^0. 5 2g (7. 5 7^y 

tK/^T^ mtf^-M 0. 34g (8. 47^ y ^/V) (Dm^m 2 m 1 mt:MK.. 
5 10 0°CT'0. 5«m#Lfc. ^Mt}fri[)L/cm. K«^7XT'«U B^^^^^ 

i-:^/mm^^^l^= 1 5/1) s e6«J«^^lr#y5:o 
KXfiO, 7 13g I|X$4 8% 
10 'H-NMR (CDCI3, 200MHz) 8 1.47 (3H, t. J = 7. 2 Hz), 4.48 (2H. q, J = 7.3 Hz), 
7.47-7.66 (3H, m), 8.22.(lH, dd, J = 1. 1 Hz, 7.3 Hz), 8.53 (IH, d, J = 8. 6 
Hz), 8.85 (IH, d, J = 8.4 Hz); IR (neat) 1717, 1262, 1196, 1142, 789 cm"' 

2) s-^uu-i-'j-y h^m. 

S-^PO-l-f-^h^i^J^^/l-O. 713g (3. OQSKV^M (Oy^^y 

15 -7^20111 1 -r-hy^ }fx2yyyi0mimWi^lN:^Biti-hVtfJ^:^^^ 

4. 5 6ml <4. 5 6^v^/i^) ^M^s ^ux-mmwLtio EJ^^m^mm. 
^■tyxm^i^x. nm^^ntio 

iKftO. 5 4 7 g I|X^8 7% 
20 mp 248-250°C; 'H-NMR (DMSO-dg, 200MHz) 8 7.64 (IH, t, J = 8. 0 Hz), 7.74-7:83 
(2H, in), 8.23 (IH, d, J = 6. 6 Hz), 8.46 (IH, d, J = 8. 6 Hz), 8.84 (IH, d, 
J = 8. 8 Hz); IR (KBr) 3100-2550, 1678, 1302, 783 cm-'; Anal. Calcd for CuH^ClOi: 
C, 63.94; H, 3.41. Found: C, 63.96; H, 3.60. 

3) 5-^ crn-N- [ (1 RS, 2 SR) -2- {4-y/U:tny aL=^;l') -2-}i \^ 
25 P^V'-l- [4- {h]}yjl^:tupi^/U) -<>^v^/V] :^^JV] -j-y ^ l^V-l-iJ 

(IRS, 2SR) -2-T5/-1- {A-y;^^:tviy::^=-JV) -3- [4- {h))y 
73l=/^]yp/^°>'-l-:t'-/^0. 1 6 3 g (0. 5 2 0 5 y-^e/v-). 
5-^nti-i-ryh^mo. iig (0. 525y^7W), i-nv^^-y^yy^ 
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M;Ti/->'l'7KfP2^8 Omg (0. 52^y^/W) ^T±V:=-VV/^10mlfpX* 
W,W b 1 -^^ju- 3 - ( 3 -v^T^ ^/VT ^yzTu tvv) ;&/vxi?>?-r ^ K • 

:^o. log (0. 525 ^Mx.^ ^m.x'-mmwvtio ^j^M^mm^ 

efej^^ 1K»0. 22 3 g 11X^8 5% 

mp 211-212'C; 'H-NMR (CDCl^-DMSO-dg, 200MHz) S 2.92 (IH, dd, J= 10. 8 Hz, 
14.0 Hz), 3.14 (IH, dd, J = 2. 7 Hz, 13.7 Hz), 4.68-4.83 (IH, m), 4.94 (IH, 
10 t, J = 4. 5 Hz), 5. 36 (IH, d, J = 3. 6 Hz), 7. 08 (2H, t, J = 8. 8 Hz), 7. 17-7. 58 
(UH, m), 7.75 (IH, d, J = 10.0 Hz), 8.27 (IH, d, J = 8. 4 Hz); IR (KBr) 3277, 
1636, 1537, 1514, 1327, 1229, 1169, 1121, 1069, 1020, 833, 785 cm"'; Anal. 
Calcd for C27H20CIF4NO2: C, 64.61; H, 4.02; N, 2.79. Found: C, 64.47; H, 4.00; 
N, 2.58. 

15 mmm 3 s 

N- [ (IRS, 2SR) -2- {4-y/U:i-^y^::^M -2-t KP=3rix-l- [4- 
( MJ 7/l':^P7«^7W) ^^/v'/l'] -4-= hn-5, 6, 7, B-rh^ t 

(IRS, 2 SR) -2-T^y-l- {4.-yfV:^n-7a^^;V) -8- [4- (hJJ^ 
20 ;virx2:^-f-;v)y3:.:^;v\yu^<:y-l-:t—;vo. 1 3 9 g (0. 4 4 4 5 y ^/w) ^ 

4-;:ihn-5, 6, 7, 8-7" h7 t Kp-^-^i? (Chem. 

Pharm. Bui 1. , 32, 396 8-8 0 (1 9 8 4) #Ri) 9 8mg (0. 

445!)^/^), 1-t Ko^i^'<>'>^hyTy->'^7lcSlfe6 Smg (0. 445 

y =^Tir h::^hy/HOml ^^XW,W b 1 -^f^/W 3 - ( 3 "^/V 

25 r 5 / y P tVU) :i577V#v?'r 5 K - WkM^S 5mg (0. 445y ■=e/u) ^Jflx.^ 

109 



wo 02/059077 



PCT/JP02/00532 



JlXftO. 146 g 11X^64% 
rap 207-209°C; 'H-NMR (CDCla-DMSO-de. 200MHz) 6 1.51-1.75 (4H, m), 2.00-2.15 
(IH, m), 2.28 2.43 (IH, m), 2.80-3.07 (4H, m), 4.62-4.76 (IH. m), 4.93 (IH, 
t, J = 4.2 Hz), 5.11 (IH, d, J = 3.6 Hz), 6.89 (IH. d, J = 8. 0 Hz), 7.08 
5 (2H. t, J = 8.8 Hz). 7.18 (IH, d, J = 9.2 Hz), 7.32 (2H, d, J.= 8.2 Hz). 
7.48-7.54 (5H, m) ; IR (KBr) 3275, 2944, 1644. 1526, 1331, 1159, 1127, 1069, 
835 cm-i; Anal. Calcd for C^^H^^F^NA: C, 62.79; H. 4.68; N, 5.42. Found: C, 
62.53; H, 4.49; N, 5.30. 

mmm3 9 

10 6-7/^:^n-N- [ (IRS. 2SR) -2- (4-:7/v:tn 7cc=i/l.) -2-t Kn^ 

i^^ K 

(IRS, 2 SR) -2-T^/-l- (4-7/V:ta7^^/V) -3-. [4- (M; 7 
a ^ ^/U-) y:^:^/^! 'fxir^:y~ 1 -rt-zl-0 . 234g(0. 7475!J -t/l-) ^ 
15 6-7/f;rP-l-^-7ha.gjf (|fc^tl4#fi=EP09 3 1 547Al#S^) 0. 14g 
(0. 7 55 y*;V) . 1-t Ko^^/-<WMJT>^-/Mc^Pt>0. 11 g (0. 

• 7 55!;^/l-) ;SrT-feh^by/H 0mItt3T'lt#L/^;iSbl-^^/^-3- (3- 

^}VT ^/zTu M ^/u^i^^ 5 K • mm^ 0. i4g (0. 7551; ^;v) 

efe^^H H3i*0. 3 02 g J1X^8 3% 

mp 223-224''C; ^H-NMR (CDClj-DMSQ-de, 200MHz) S 2.85-3.08 (2H. m), 4.73-4.87 
(IH. m). 5.04 (IH. s). 5.12 (IH. s), 7.05-7,16 (3H, m), 7.21-7.44 (6H, nO, 
25 7.50-7.58 (5H, m), 7.79 (IH, d, J = 8. 2 Hz); IR (KBr) 3268, 1638, 1516, 1325, 
1227, 1167, 1121, 1069, 864, 829 cm'*; Anal. Calcd for C^H^^O^'^' 
66.56; H, 4.18; N. 2.87. Found: C. 66.38; H. 4.28; N, 3.11. 
^ti^j4 0 

N- [ (IRS, 2SR) -2- i4~y;Uirny:i:.:=^M -2-t Ka^ariz-l- [4- 
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^ K 

(IRS. 2SR) ~2-T%J-\- {.A.-y JV-^ny a^=-}V) -3- [4- {\-^)y 
jvirn:^f']V')y:x.=:~)V\'fxi/<.i/-\-±—]VQ. I66g(0.530^ y^/^)^ 
5 5-^^^-l-^>' hoi^^O. 12g (0. SBS:];^/^), 1-t Kp:3f-iX^:/y' 
h y /UTKfpifeS Img (0. 5 3 ^ y^/i-) SrTir hc^by/H Om 1 tf'-T? 
jt^ L5^^/5S b 1 ~=cf-}\.- 3 - ( 3 -i^pt ^/UT $ / :/n bf/l^) ;{;;V'3iKe>-r 5 K • 
:i[0. 1 0 g {0. 5 3 ^ y^/U) ^;!jPx.. ^iax— Sfe^MiUfco KJi&IS^g^^^ 

10 V y * Lfc^. bfco #b^^7ta®tlSrB^^:I:^/^— =3E^ 

1151*0. 25 8 g 11X^9 5% 
mp211-214'C; ^H-NMR (CDCl3-DMS0-da, 200MHz) 5 .2. 85-3.. 13 (2H, m), 4.74-4.88 
(IH, m), 5.00 (IH, t. J= 4.3 Hz), 5.19 (IH, d, J. = 3. 6" Hz), 7.10 (2H. t, 
15 J = 8.6 Hz), 7.34-7.42 (4H, m), 7.50-7.70 (7H, m), 8.15 (IH, dd, J = 1. 1 
Hz, 7.7 Hz), 8.49 (IH, d, J = 8. 4 Hz); IR (KBr) 3287, 1680, 1526, 1329, 1115 
cm~'; Anal. Calcd for Zj^^^^;\m: C, 61.54; .H, 4.65; N^, 7.18, Found: .C, 
61.24; H, 4.62; N, 7.17. 

mmm^. i 

20 N-[(1RS, 2 SR) -2- (4-:77l/;^tiycn^/U) -2-t: Kn:3rv'-1- [4- 
( h y y)Virn:^'i-iV) ^i/^Jjvl -l , 2. 3, 4-7^ h 7 t Kci>^:7^ 

1) 1, 2, 3> ^-=TYy\iYn^y^Vl/-\-}3)\^i^-yWL 
3, Ko■:^>^^^^^-l, 1 ilYl) . Or 

25 g. Chem. . 54, 2713-18 (1989) 5 . 1 2 9 g (18. 

5 6 ? y^/l^) , :i[^t-^hy ^A2. 17g(3 7. 1 ? y ^/W . 7k 1 m 1 
:^ ^/^y^/^2J^dE^ix KiOmltf'T'lSO X,\z.X 1.50 Wm Lfc„ ^mz-^n L 
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y^-\zixmnv i-^^^>'/mm^f-/i-=i5/i) . i, 2, 3, A-r-vy 

«flS(D^^y-yV2 Om 1 -7" b7fc KP77i^l Om l^?R(::lN7K^'ft:'^ 

h y atK^^^ 3 0 m 1 (3051) ^/v) ^ifl;^. ^M-e-Mif t/Co SJS?i5^ 

. efe^^ MO. 3 50 g 
10 mp 80-82'C; 'H-NMR (CDCI3, 200MHz) 8 1,67-2.27 (4H, m), 2.67-2.93 (2H, m), 
3.85 (IH, t, J = 5. 5 Hz), 7.08-7.26 (4H, m) ; IR (KBr) 3065-2500, 1692, 1298, 
1225, 951, 752 cm'^; Anal. Calcd for CaHujOi,: C, 74.98; H. 6.86. Found: C, 
74.58; H, 7.05. 

2) N- C (IRS, 2SR) -2- (4-yjl^:^nz7 :^=^/U) -2-t Kn^i^-l- 
15 [4- ( h y yMvL ^-y=i^jV\ - 1 , 2 , 3 , 4-r h 7 t Kcr 

(IRS, 2SR) -2-T^/-.l- (4-P'/V:^n73i=/l') -3-. [4- (MJ7 . 
/V:^p f^/v) :7 :/D>'-?i^- 1 yl'0 . 295g(0. 942^!! ^/i') . 

1, 2. 3, 4-7" h^t Kn"^:7 i5'lx>'-l-;^;/k7j?^^i!0. 17g (0. 9 4 5: 
20 y^;^) . 1-t Kadr;/^>'y MjT>/-/l'7KfP«^0. 14g (0. 9 4 ^ U ^ 
)\^) ^T-fe f = by /H 0 m 1 ^XW^X^W h 1 -o^^/l- 3 - ( 3 -v'^ ^^/I'T 5 
y y ta fcT/l^) •)3)V-mi?y{ % K • :^m*IO . 18g (0. 94. 5 y ^/V) SriDx:. ^ 
tax— l!*^#bfCo SlS?K^@^^^^7l'J'l&«?L. ^^^-^ h y -J^ A7K^?^-Cgfc 

efeS^^ 11X1:0. 3 5 9 g IR^8 1% 

mp 205-214'C; 'H-NMR (GDClj-DMSO-dg, 200MHz) 5 1.35-1.95 (4H, m), 2.59-2.87 
(4H, m), 3.45 (IH, t, J = 6. 1 Hz), 4.38-4.49 (IH, m), 4.73 (0.5H, t, J = 
4.4 Hz), 4.82 (0.5H, t. J = 4. 1 Hz), 5.28 (IH, d, J = 4.0 Hz), 6.32 (0.5H, 
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d. J = 8. 8 Hz), 6.40 (0.5H, d, J = 8. 4 Hz), 6.56 (IH, d, J = 7. 4 Hz), 6.91-7.23 
(7H, m), 7.34-7.50 (4H, m) ; IR (KBr) 3279, 1647, 1514, 1329, 1167, 1113, 
1069 cm"'; Anal. Calcd for C27H25F4NO2: C, 68.78; H, 5.34: N, 2.97. Found: C, 
68.62; H, 5.24; N, 2.90, 

5 Mmm4:2 

N- [ (IRSi 2SR) -2- (4-7/1^:^-0 73:^=7^) -2-t Kp^tv"-!- [4- 
(hy :7;^;e-o^5^>'^) ^^/w] -6, 7, 8, 9-7^ h7 1 Kn-5H- 

-<yV [a] i^^XJ^yy^ly-l-^jU^^^-^Xh^ 

1) 6, 7, 8, 9-7" b^t KP-5H-^yy [a] e^^J'P'^l/xV-l-;?;/^ 

10 Tfsym 

6, 7, 8, 9-7^ b^t FP-5H-^i^>^ [a] v':J^D^:/'rV-l--1'/l';?{:J' 
/V (T e t r a h e d r o n, 5 3, 1 5 9 6 9- 1 5 9 8 2 ( 1 9 9 0) # 
m) 1. 2 3 2 g (6. 9 9 0^ y^/l^) OT-fe Om l^^lJ:^ *?^T^ 
7Ki^n-A^2. lOg (2 1. O^y^/l/) i:#m^2ml ^7k9mUc:^<SLfc: 

afeltii. I|X]ftO. 9 16g JlX^6 9% 
20 mp 111-112"^; ^H-NMR (CDCI3, 200MHz) 5 1.60-1.90 (6H, m), 2.88 (2H, t, J 

= 5.5 Hz), 3.17 (2H, t, J = 5. 1 Hz), 7.14 (IH, t, J = 7. 5 Hz), 7. 28 (IH, 

d, J = 7,8 Hz), 7.69 (IH, dd, J = 1.5 Hz, 7. 7 Hz) ; IR (KBr) 3200-2500, 1690, 

1437, 1408, 1283, 1273, 916, 758 cm-^ Anal, Calcd for C12H14O2: C, 75.76; H, 

7.42. Found: C, 75.71; H, 7.21. 
25 2) N-[(1RS, 2 SR) -2- (4-:7/^;rP>':J^^/l') -2-t Fp^v'-I- 
[4- iVVy/i^ytciy^^/U) -6, 7, 8, 9-rb7t Kp- 

5H--<i^y [a] ^y:^n^yy^:/-i-:fy7U:^^^^ F 

(iRS, 2SR) {A.-y)V:^tiy:x^=^jV) -3- [4- {V3y 

;v^n ^ yzx^^A^l -fu^^v- 1 -:t-/uo . I63g(0. 520^y ^/u) , 
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6, 7, 8, 9-X Kn-5H-^vy [a] v'^P^:/7"i/-l-:^/l"J?^^^ 

99mg (0. 52^y^/l'). 1-t Kp ^v^-^i^^ hU Ti^-/V;4cfpi^8 Om 
g (0. 5 25!;*/^) ^T'^h^^-hV/l'l Omm^-(^UW\^^it^^l-=^^^^ 
3_ (3_c;fp{^yl.7'^y:/nfcV^) ;5;y^7}?v>^ 5 K • :^^^0 . lOg (0. 5 2 

-rvv^j^ymmx-m^, mm-Wk-^^^^^^-^x^^s i^v:h^jv^^:m\.tim. 

HXiO. 156g 42^6 2% 
10 mp210-211'C; 'H-NMR (CDCVDMSO-dg, 200MHz) 6 1.35-1.48 (2H, ra), 1.51-1.61 
(2H, m), 1.68 1.81 (2H, m), 2.39-2.47 (2H, m), 2.69-2.80 (2H, m), 2.85-3.02 
(2H, nO, 4.63-4.77 (IH, m), 4.86 (IH, d, J = 3.8 Hz), 4.98 (IH, t, J = 3. 6 
• Hz). 6.67 (IH, d, J = 9.0 Hz), 6.76 (IH, dd, J = 1,4 Hz, 7.4 Hz), 6. -94 7.. 11 
■-. (4H, m), 7.30 (2H, d, J = 8.0 Hz), 7.46-7.53 •(4H, m) ; IR (KBr) 3335. 2922, 
15 1622, 1532, 1508, 2327, 1171, 1127, 831 cm"'; Anal. Calcd for C28H27F4NO2: C. 
69.27; H, 5. 61; N, 2.88. Found: C, 69.20; H, 5.62; N, 2.86. 

• mmm4:3 

4-:/n^-N- [ (IRS, 2SR) -2- {4-yjl-:t^y:^^/i^) -2-t Ka?3fv 

-1- [4- f^y3'7Mn:^'f-)V) -<i/-^jv\ :r.f-/u2 -ry^v^y-x--^}^-!^^^ 

20 ^ K 

1) ^ (4-:/p^-l-^75"y^) ^^/v 
l-:/^^-4-7J^7^•:^7^5'Vi^l 4. 98g (6 7. 7 5 $ y *7l^) s N->^p 

^y^ij^i/w^ Ki 2. ig (6 7. s^y^/i-). 2, 2' -ryif;^ {-{v-f 

^p^hp/l/) 5 0mg©Mft^*5 Om 1«^0. 5BtFflin^MLfc„ S 

r^Lfco m:t>fzmi<n>mmm&m=^\^x^ i-:/p^-4- C^a^^^/^) -yy 
AT ^ K 3 0 m 1 \mt- W^-r hy!?All.lg(136^y ^/V-) ^inx.. 
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@^^n:^/U=2 0/l-6/l) . Bfi*J#)^#fc„ 
HX4 1 4 . 9 7 g HX^ 7 9 % 
5 'H-NMR (CDCI3, 200MHz) 6 2. 11 (3H, s), 5.53 (2H, s), 7.40 (IH, d, J = 7.8 
Hz), 7.58-7.69 (2H, m), 7.77 (IH, d, J = 7. 4 Hz), 7.97-8.05 (IH, m). 8.28-8.36 
(IH, m) ; IR (neat) 1740, 1381, 1366, 1225, 1024, 824, 758 cm"^ 

2) (4-7'P^-l-:^7^/^) :^9/-?v 
(4-7^13^-1-^:7^71/) ^f-/H4. 9 7g (5 3. 6 3 5:y^yv) , 

10 TK^-fb-iM^y !>A3. 22 g (8 0. 4 ^ JJ ^/W) iJ' 7 — /W5 Om 1 -tKS 0 
ml-xh7fcKo77:/30ml tfT'. UmcX 3 0 5^Fb1M^ Lfc„ 

■ XW^. m^nitm.mmt:i^V :fJ^ji^:^'7J^^.P'^ V^fy 

efei^^ itxfii i . .7 7 g iix#9 3% 

mp 92-93'C; 'H-NMR (CDCI3, 200MHz) 5 1.80 (IH, t, J = 5.9 Hz), 5.13 (2H, 
d, J = 5.8 Hz), 7.38 (IH, d, J = 7.6 Hz), 7.56-7.68 (2H, m), 7.76 (IH, d, . 
J =7. 6 Hz), 8.07-8.15 (IH, m), 8.27-8.35 (IH, ra) ; IR (KBr) 3214, 1375, 1258, 
20 1073, 997, 822, 748 cm"'; Anal. Calcd for CuHgBrO: C, 55.72; H, 3.83. Found: 
C, 55.86; H, 3.70. 

3) 4-:/ti^-l--:^7 

(4--/p^-l--^7^/^) ^^y— /H. 329 g (6. 0 2 75!J^7l') (D 
Tir hV5 Om tKJ^T^ M7\^^^J>>^1. 81g (18. 1 ^ U ^/l^) 

25 t mm^ 2 m 1 ^tk 9 m 1 kmm i^tzmm^^^ K^trnTu mrm^^. 

m^^^^ «l5iSl. 2 7 2 g )(X$8 4% 
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mp 223-224*'C; ^H-NMR (CDClg-DMSO-de, 200MHz) S 7.60-7.69 (2H, m), 7.83 (IH, 
d, J = 7.8 Hz), 8.06 (IH, d, J = 8.2 Hz), 8.28-8.36 (IH, m), 8.99-9.08 (IH, 
m); IR (KBr) 3100-2500, 1694, 1566, 1508, 1279, 1252. 1190, 903, 785, 762 
cra"^; Anal. Calcd for Ci.HjBrOz: C, 52.62; H, 2.81. Found: C, 52.42; H, 2.87. 

5 4) [ (1 RS, 2 SR) -2- (4-:7/^^pp^:i:-/V) -2-t: K 

o^v--!- [4- (h]}yju^n;^^/u) ^y-j/u] o:^/!^] -TV ^ uy- 1 
^^■^^ K 

(IRS, 2SR) -2-T5y-l- (4->'/l':*-P7 3i=/W) -3- [4- (hy^ 
jU:i-X3;A'f'/U) y3^=^/U']-:fn/-^y-l-:t—^i^0. 209g(0. 6675; U^/W) ^ 

10 4--:ftt^-i-ry l^ixu^O, i7g (0. 6 7$!J^/l'), h^r^^y^yy 

M;ry—;w7k^#jo. lOg co. ei^v^e/u) ^T±h=-h]}ji^iom\^ 

X-m^ Lf£i)^ b 1 3 ( 3.-i^:^ '^tVT 5 y ^ p W ^jv-m-J^ -M. 

m«IO. 13g (0. •6 7 5];^/l') ^:l)Px.. ^}a-C'-lfejtj«^Lfc„ RjS^<Srg^^ 

15 y ^J/^yv^ii Lfc^s "^miWB.^^ Lfco ^btifcMi^^B^m^^/v — 

Sfe^^ JK1:0. 30 9 g iK^8 5% 

mp 229-231'C; 'H-NMR (CDCla-DMSO-da, 200MHz) S 2.84-3.11 (2H, m), 4,71-4.85 
(IH, m). 5.00 (IH, t, J = 4.0 Hz), 5.24 (IH, d, J = 3.8 Hz), 7.04-7. 13 (3H, 
20 m), 7.33-7.60 (lOH, m), 7.69 (IH, d, J = 7.4 Hz), 8.20 (IH, d, J = 8. 8 Hz); 
IR (KBr) 3262, 1638, 1537, 1514, 1329. 1163, U25, 1069. 833, 754 cm"^; Anal. - 
Calcd for Ca^HaoBrFtNOj: C, 59.36; H, 3.69; N, 2.56. Found: C, 59,31; H, 3,84; 
N, 2.72. 

25 2-v':J'n^i/f^7WN- [ (IRS, 2 S R) -2- ^A-y }Virny -2- 
t Kadri/-i- [4- ( h y :7/^:f n ^^/i^) ^y^Jjvl a^^/U} T'thT^V 

(IRS, 2SR) -2-r^y-l- (,A-y;l^:^nya^:=./V) -3- [4- ( h y 7 
;V:^U;f.'f-M yau=^}V'']-:tn/<V~l-:t—JVQ,. 156g (0.498$ , 

v'^n^^/^/H^^a 4mg (0. 5o$y*/i^), 1-t KP^t/-<v>^h y r 
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y-zt-TK^tlT 6ing (0. SO^y^/U) S^r•fe^=^yyHOlnlIfr'm#U 
^fc;55 e> 1 -zxL^jV- 3 - ( 3 -v'p? f)VT ^J-fxi -^jjVi^i^^ % K • 9 5 

mg (0. 50 5y^/u) ^Anx.. ^jax— i!feM#bfco rjs^^s^^^i^/h^^ 

efe^S^ llK»0. 18 5g J|X^8 8% 

mp 195-1961C; 'H-NMR (CDClj-DMSO-de, 200MHz) 6 0.75-1.05 (2H, m). 1,25-1.65 
(6H. m), 1.92 2.12 (3H, ra). 2.77-2.81 (2H, m), 4.39-4.52 (IH, m), 4.65 (IH, 
10 d, J = 3.4 Hz), 4.93 (IH, t, J = 3.3 Hz), 6. 10 (IH, br d, J = 8.4 Hz), 7.06 
(2H, t, J = 8.8 Hz), 7.21 (2H, d, J = 8. 0 Hz), 7,39-7.49 (4H, ra) J IR (KBr) 
3301, 2949, 1645, 1539, 1514, 1327, 1163, 1125, 1069, 829 cm-^ Anal. Calcd 
for C23H25F4NO2: C, 65.24; H, 5.95; N, 3..31. Found: C, 65.08; H, 5.90; N, 3.41. 

%ms^ 45 

15 3-v'^P^>-^/WN- [ (IRS, 2SR) -2- (4-7y^;^P 7cc=yV) -2- 
K 

(IRS, 2 SR) -2-T^y-l- (4-:77V;e-P73:=;V) -3- [4- (MJ:7 
/l^^Uyi^f-ZU) -7au:^;V']':fn/^V-l-:t—/V0. 157g (0.501^ U ^/l') , 
20 ^-i/^n^l^J-;V'fn\f:^V^7 1m.E, (0. SO^y^/l^), 1-t K^^iX^ 
yy^V3ry—/i^:^^^7 7mg (0. 5 0 5: y ^/v) ^T^fe h^:^ h y /H 0 m 1 
4'T'Jt# Vti:-i>^ e> 1 3 - ( 3 -v^p{ ^/WT 5 y ^ p W 5 K ■ 

■^^^9 6mg (0. so^y^/i-) ^m^. ^ux'-mmwLfc. Emm^mm 
25 y yyi-^ji Lfc^. mm^wm^^ Ltc„ nhfitm^m^^^f- yxr) 

efe^^B HXftO. 180g J|X*8 2% 

mp 169-170*0; ^H-NMR (CDClj, 200MHz) 5 0.98 (2H, br s), 1.35-1.70 (9H, m), 
2.07 (2H, dt, J = 2. 6 Hz, 7.4 Hz), 2.76 (IH. dd, J = 10. 4 Hz, 14.4 Hz), 2.90 
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(IH. dd, J = 4. 4 Hz, 14.6 Hz), 3.61 (IH, d, J = 3.6 Hz), 4.36-4.50 (IH, m), 
4.97 (IH, t, J = 3.5 Hz), 5.39 (IH, br d, J = 7.8 Hz), 7,08 (2H, t, J = 8.8 
Hz), 7.21 (2H, d, J = 7.8 Hz), 7.39 (2H. dd, J = 5.6 Hz, 8.4 Hz), 7.51 (2H, 
d, J = 8.0 Hz); IR (KBr) 3303, 2951, 1645, 1537, 1514, 1327, 1163, 1123, 
5 1069, 829 cm"'; Anal. Calcd for C24H27F4NO2: C, 65.89; H, 6.22; N, 3.20. Found: 
C, 65.61; H, 6.16; N, 3.32. 

N- [ (IRS, 2SR) -2- (4-:7^l':tn73.=y^) -2-t KP^i^-l- [4- 
(hy :7yW:^p^^/U) ^:/v?yl/] -l-^:/y^;a-7^:/-3-;it7/^^J?^i^ 
10 5 K 

(IRS. 2SR) -2~T^yr-l- U-y/i^:i-ny:^::^/U) -3- lA- {VVy 
. /U^P ^ ^/l^) T-o^ri/V] y P/-?:x- 1 -:t—/UO. 173g(0. 552^!; ^/l^) , 
l-^i^j/^;^-:73:i^-3-;*/^/i?i^^ (S y n t h. Commuil. , 15,. 7 1 
1-7 1 3 (1 9 8 4) mm) 0. 1 0 g (0. 5 5 ^])^JV) 1-t KP=¥i/^ 
15 hyry-yi^TKfPtlS 5mg (0. 5 5 5; y^yl') ^Tir hll/H Om 1 

mm^o. 11 g (0. ss^y^/u) ^mx.. ^ux'-mMWi^tc^^mm^m 
20 x/i^— ^^f-^-iij^B^H^kLT. n^m^ntio 

Sfe^^H IIXMO. 204g JR^7 8% 

mp 188-189°C; 'H-NMR (CDCI3, 200MHz) 8 2.88-3.08 (2H, m), 3.64 (IH, d, J 
= 3.6 Hz), 4.59-4.72 (IH, m), 5.13 (IH, t, J = 3. 2 Hz), 6.04 (IH, d, J = 
8.8 Hz), 7.09 (2H, t, J = 8. 8 Hz), 7.31-7.60 (9H, m), 7.82-7.92 (2H, m) ; 
25 IR (KBr) 3333, 1622, 1537, 1510, 1331, 1159, 1123, 1069, 833, 766 cm-'; Anal. 
Calcd for CgsHisF^NOijS: C, 63.42; H, 4.04; N, 2.96. Found: C, 63.50; H, 4.10; 
N, 2.90. 

N- ( (IRS, 2SR) -2- (4-:7;^;rP7=c=/U) -2-t Kp :^rv'- 1 - ( (4 
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4-:73.:^/V'SS^ (1 4 Img, 0. 8 6 5 U ^/l') (^7^ h 7 t Kn 17 7 >- ( 5 
ml) ^{C. :^drf-ij/i^^py K (0. 15ml, 1. 7 2 $ y ^/l^) *5it)«N, 
N-v^7( ^/V^In/UAT ? F (0. 0 1ml) ^Mx.X. O^Ffil^^i^U K 

5 jS^S^icff ®* a®i^<^gtm^^/l- (5ml) ^^iC (IRS, 2 S R) - 
1- {A-'7;v:^nyzc=z.;v) -i-t Kntdriz-s- (4- {V]} y;v:^n;^^jv) y 
a,r^7V) -2-yntr/Ur^^^iii&m (2 0 0mg, 0. ST^y^/W) *5j:tJ?|&^ 

*W;*c (5ml) ^mk.xmmx'wmw vti. m^m^if^ ( 5 o m i ) -c-^«? u 

^zr.^,V (5 Om 1 X 2) -C'ttfflLfCo ttW^i^^lafP^:i[7KT'»L. 

• - (-^dj^f-i^:@t^^^yv=4 : 1-1 : 1) T'ML. i^^c^if^/l'— ^d^f-^-^i^ 
hW^^-^^X. mmi\^^m (17 9mg, 6 8%) ^#fco 

mp iso-isit: ... 

IRv raax^'cm-^: 1645, 1508. 
15 Anal. Calcd for C2gH25F4N02: C, 67.96; H, 5.48: N, 3.05 
Found: C, 67.91; H, 5.35; N, 2.98. 

^H-NMR (CDCI3) 6 :" 1.70-1.90- (2H, m), 2.00-2. 14 (2H, m), 2. 51 (2H, t, J = 7. 4 
Hz), 2.70-2.94 (2H, m)., 3.44 (IH, d, J = 3.6Hz)i 4.30-4.56 (IH, m), 4.92-5.00 
(IH, m), 5.38 (IH, d, J = 7.0 Hz). 7.00-7.60 (13H, m). 

20 mmMA^ 

N- ( (IRS, 2SR) -2- (4-:7/V;rn7;c^/U) ( (4 

- (h!)7/i';rt3p«5^/u) y^:^7V) p(5^/u) ^^/i^) -3-:7 Jl^/^:/p/^°yT 5: 
K 

(IRS, 2SR) -2-T5y-l- {A-y7V:^uy:r.=^;V) -3- (4- ( h U :7 
25 /V;^P.?«9^/V) :7 3irz/V) -l-7°a/^/— (4 5 Omg, 1. 4 4 ? U ^/l') <D 
|^g5:r^/I/(2 0ml)^?S(::3-7cnc^y^7°Pt°::^-/ViJ'Py K(3 2 0inl, 2. 

1 5 *j j:0^fpaw7K (20ml) ^-mx.xmM.xwm.w\.f^o wt^ 

»7K (10 0ml) xmiU m^^f-J^ (1 0 Om 1 X 2) T'ttttibfCo ttm 
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mp 144-145t: 

IRvmax'^'cm-^: 1636, 1541. 

Anal. Calcd for C25H23F4NO2: C, 67.41; H, 5.20; N, 3.14 
5 Found: C, 67.30; H, 5,21; N, 3.38. 

^H-NMR (CDCgS: 2.30-2.44 (2H, m), 2.58-2.94 (4H, m), 3.29 (IH, d, J = 4.0 
Hz) , 4. 30-4. 48 (IH, m) , 4. 76-7. 86 (IH, m) , 5. 33 (IH. d, J = 8. 4 Hz) . 6. 98-7. 38 
(IIH, m), 7.46 (2H, d, J = 8.0 Hz). 

10 4, 4, 4-M;7/V;^n-N- [ (IRS, 2SR) -2- i4-y/]^:i-tiy 

-2-t Kp^v'-1t.[4- i'h]}y/^:tn/f-/l^) -<:^z;^/U] =c'i-)V\ -2-^^yu- 
2-if7">'T5K 

(IRS, 2SR) -2-T5y-l- (4-77>:^n7ai:^/l<) -3- [4-.(hy:7 

)Vi!rn:^f-)V') V:x.=^}V\-fn/^:y-\-ir—)VQ. I54g (0.492 5 y^/w) . 
15 4, 4, 4-M;77V::^p-2-^^71/-2--/v^^®7 6mg (0. 4 9 5; P ^/W) . 
1 - t Kt3 ^V^^-y h y TV—)\^imm 75mg (0. 495; U =^)V). h 

. ^ h y 0 m 1 1 -eJiM^ L^c:65 i -jc^/w 3 - ( 3 -v^p? ^/i-t t'p if yi-) 

. . ;?7/^7j?i;?^ 5 K -.mmm. 94mg (0. 49^^ ^mk.. ^mx—mm t 

JlXaO. 178g 11X$8 1% 
mp 182-183^:; 'H-NMR (CDClj-DMSO-dj, 200MHz) S 2.04 (3H, s), 2:80-2.84 (2H, 
m), 4.41-4.54 (IH, m), 4.84 (IH, d, J =3.2 Hz), 4.94 (IH, t, J =3.3 Hz), 
25 6.24-6.26 (IH, m), 7.06 (2H, t, J = 8.6 Hz), 7.20 (2H, d, J = 7.8 Hz), 7.33 
(IH, d, J = 8.6 Hz), 7.42-7.49 (4H, m) ; IR (KBr) 3297, 1647, 1541, 1514, 
1329, 1167, 1119, 1069, 831 cm"'; Anal. Calcd for CziHisFtNQj: C, 56.13; H, 4.04; 
N, 3.12. Found: C, 56.02; H. 4.04; N, 2.82. 
5 0 
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2, 3-v?;J'Dn-N- ( (1 RS, 2 S R) -2- (4-7/U;^P -2-t K 
t3dri/-l- ( (4- ihDyjl^:tn;!<^jU) y^^^^jv) ol^/V) ^i^XT 

(IRS, 2RS) -1- {A=-y;\y:ttiya:.=:.;V) -1-t Kp=^v/-3- (4- 
5 y ^o;^/!^) -2-7'nf/VT5:i^il:^:i: (1 5 Omg, 0. 43 

^ y (om^=^^^^ (5ml) 2 , 3 -v^^ p P^i/'i/^ /U^ p U K ( 1 

35mg, 0. 64^y ^JV) j3 i^^^fiWTK (5ml) ^rAPX-T^a-ei^^ 
#L/Co SJ55:?K%7K (5 Ora 1 ) X-*fiU i^^^^/l' (5 Om 1 X 2) T'ttttl L 

10 a©#l=&->y:*y>'^:;^7 7Ai5'P-r hi5^-^7^- {-^-^^V :mk^f-/^=2 : 1) 
-C-»$^L. itm^^/l' .^f-i^/&^P,H^^^^-C. (1 6 Img.. 7 

7%) ;^#fco 

mp 187-188'C 

IRvmax'^^W: 1647, 1537, 1514. 
15 Anal. Calcd for C^^ytClz?^^: C, 56.81: H, 3.52; N, 2.88 
Found: C, 56.82; H, 3.38; N, 2.85. 

^H-NMR (CDCI3) 5 : 2. 80-3, 10 (3H, m), 4. 60-4. 80 (IH, m). 5.08 (IH, d. J = 3. 8 
Hz), 6.06 (IH, d, J = 8.8 Hz), 6.96-7.38 (6H, m), 7.40-7.62 (5H, ra). 

mmm 5 1 

20 N- C (IRS, 2SR) -2- {A-y;v-tny::^=^;V) -2-t: KP=^iX-l- [4- 
( h y y;v:tvi =^;V) ^i^v?/u] ^i^^/u] -6-= h n-Ty^ Vl^- 1 -fijv^^^ 
5 K 

(IRS, 2 SR) -2-T$y-l- {A-y;V:tny:iL::^;V) -3- [4- (by 7 
;Virn;f.=f'7V) y a^:^/V']yu y<y- 1 0 . 178g (0.5685: y ^7l/) . 
25 6-^ hP-l--^:7 (J. Org. Chem. , 54, 3596-602 (1 

9 8 9) #Rg) 0. i2g (0. 5 7^y^7i^). 1-t KP^^/-<:/y h y T / 

-/I'Tic^i^S 7mg (0. 5 7^y^/V) ^T-feh=hy/H Oml«ti-e^^L^^ 
f> 1 -oi^/w 3 - ( 3 -i^yi ^}vr %Jrrn iijvS^M K K • . 1 

Ig (0. 5 7^y^/i-) ^;!jnx:. M-C-I!fe^#bfc„ mM^mk^^^'^Mz.^ 
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^m^m^vv^j>>mm-m^. m:^mm-^v^>i^^-i^x-nm. v-y;^^' 
j^^^bLT. nmm^mc. j^m^ jrao. 2 56 g i^mss% 

rap 206-207^; 'H-NMR (CDClj-DMSO-dg, 200MHz) 5 2.93 (IH, dd, J= 11.0 Hz, 
13.8 Hz), 3.20 (IH, dd, J = 3. 1 Hz, 14.1 Hz), 4.67-4.82 (IH, m), 4.93 (IH, 
t, J = 4.7 Hz), 5.44 (IH, d, J = 4.0 Hz), 7.09 (2H, t. J = 8. 6 Hz), 7.38-7.42 
(3H, m), 7.51-7.61 (6H. m). 7.95-8.09 (3H, m), 8.76 (IH, d, J = 2. 2 Hz); 
IR (KBr) 3297, 1638, 1535, 1346, 1327, 1113, 1069 cm'M Anal. Calcd for 
CA'PAOi- C, 63.28; H, 3.93; N, 5.47. Found: C, 63.11; H, 3.80; N, 5.34. 

mmm5 2 

N- ( (IRS, 2SR) -2- (4-7>'l^;d-t3 73i::^/U) -2-fcFa^i/-l- ( (4 
5 K 

(IRS, 2SR) -1- (4-yMnya:.=./U) Kn=¥-:/r-3- (4- (b 

Vy/u^u:^'f-/u) ya^=^/U) -2--:fnif/i^T^i^^m^ i200me, o. 57 
^y^7u) (om^^^/v (5ml) mm^^y^^^^-^y:^^^^^-^^^^^^ K (i 

2 6mg, 0. Se^y^/i') *5it)«l&fPmW7K (5ml) trM^X^U.-^ If^m 
mWVtlo SJS?^^7K (5 0ml) T'#3KU S^^^^/l- (5 Om 1 X 2) -tfttttj 

g^^j^^/L .^ihi^35^bS^$^$*T. ^Sfb-g-tJ (1 6 6mg, 6 9%) ^# 

mp 203-204t: 

IRv inax«"cm"^: 3275, 1645, 1512. 

Anal. Calcd for C, 65.24; H, 5.95; N, 3.31 

Found: C, 65.14; H, 5.83; N, 3.50. 

^H-NMR (CDCl3) 6: 1.00-1.40 (6H, m), 1.50-1.80 (4H, m), 1.80-2.10 (IH, m), 
2.72-3.00 (2H, m), 3.73 (IH, d, J = 3.6 Hz), 4.32-4.52 (IH. m), 4.94-5.00 
(IH, m), 5.36 (IH, d, J = 8.0 Hz). 7.02-7.16 (2H. m). 7.21 (2H. d, J = 8. 4 
Hz), 7.30-7.44 (2H, m), 7.51 (2H, d, J = 8.4 Hz). 
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N-((1RS, 2SR)-2- i4-yMtiy:x.^/U) -2-t Fndf^y-i- ( (4 

t2- 1 H-^ y'fy- 1 -;?7-'^:3?^1^ ^ K 

5 (IRS, 2RS) -1- (4-7/l':*-n73i=-/l') -1-t KP=^i^-3- (4- (h 
i;:7/V:^np{^;^) -2-7'nlf/^T5^^ (1 5 Omg, 0. 425:y* 

M <DT± h=^hV /\y (10ml) m'm^3-^^y-2, S-v't Ka-l H— f >- 
y'ly-l-:fyj\y^ym. (7 3mg, 0. 4 2 5 y l-cc^/l^- 3 - (3- 

s;'7«^/l'T5:/7'cifyl.) ;&y^/J?t?-f ? K-4I[^I& (1 1 9mg, 0. 6 25^^ 

10 /V) $SXXJ^l-hh*ti'^i^-lH-^l^yh]fT-/—Jl^ (6 3. 6mg. 0. 42^ 

y^/i^) ^^jiix.T^?&T')!im^#tfc„ kjsis^tk csomi) x-miu 

^jv (5 Om 1 X 2) T^ffitbLfco l6ffl?W^^fp^il7k.-r?»U Wmm.-^^^-^ 

15 M'ft;^#J<^iii^i4m#: (6 1mg. 3 1%) 
mp .242-243t; 

IRvmax'^'cm"^: 1703, 1649, 1539, 1510. 
. . Anal. Calcd for C26H2iF4N03-0. IH2Q: C, 65.99; H, 4.52; N, 2.96 
Found: C, 65.70; H, 4.41; N, 2.83. 
20 ^H-NMB (CDCl3) 6:- 2.20-2.60 (2H. m), 2.70-3.00 (3H, m), 3.86-3.98 (IH. m), 
4.40-4.62 (IH, m), 4.92-5.02 (IH, nO, 6.46-6.60 (IH, m), 6.60-7.00 (IH, m), 
7.00-7.20 (2H, ra), 7,20-7.60 (8H, m), 7.70 (IH, d, J = 6. 2 Hz). 

mmit^m(omm^\s^i^ (7 4mg, 3 8%) ^ntz.. 

rap 237-238t: 
26 IRvmax^cm-': 1715, 1651, 1549. 1513. 

Anal, Calcd for CaAiFiNOj: C, 66.24; H, 4.49; N, 2.97 

Found: C, 66.19; H, 4.36; N, 2,90. 

^H-NMR (CDCg 5 : 2.64-2.92 (4H, m), 3.92-4.00 (IH, m), 4.36-4.52 (IH, m), 
4.83 (IH, d, J = 4. 6 Hz), 6.81 (IH, d, J = 7. 8 Hz), 7.00-7.22 (5H. m), 7.38-7.58 
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(5H. m), 7.54 (IH, d, J = 7.0 Hz). 

4-v'Ty-N- [ (IRS, 2SR) -2- JV:^Viy z^:=.}V) -2-fc Ka^i^ 

5 K 

•^:7^vi/-i. 4-v;^;57;v#vm2 5. 90 g (119. s^y^/i') ^T^hy 
^}?uyyy80m\-N, N-i^?^ ^ju^JUJ^T 5 K 5 0 m 1 ^X'lmVfimh. 
1, C5. 4. 0] -7-->VX-t^/18. 2g (1205^^ 

yu) tr^?atrinx.. ^©^*0. 5B#^Jtl^bfCc ^ ^ 5 1 . 0 

g (3 5 9 5 y^/i-) ^^Mx-ini^. ^(^^^-BfeWtfco KfS^^^m:^*-^ 

i:L. @^^^f-/^re2lHlttl±JbfCc *i6fc«jiSr««-7^^^^^l>-^"^^^^ 

3»M b (-^=3f.f-i//@^^^^7u= 1 / 1 ) . mm^^^^ — ^-^yx ^ m^^t l,"Cs 

W^^m^m JlX*6. 3 0 9 g I|X*2 3% • • ■ ■ ^ - . 

mp 148-150°C-.MR.(CDCl3-DMS0-de, 200MHz) 5 4.02 (3H. s). 7.59-7.68 (2H, 
m). 8.09 (IH. d. J = 7.4 Hz), 8.14 (IH, d, J = 7.4 Hz). 8.75-8.84 (IH, m). 
8.88-8.96 (IH. m); IR (KBr) 3100- 2635. 1723. 1701, 1291, 1281. 1256. ■ 1206, 
1152. 775 cm-M Anal. Calcd for ^oO*: C. 67.82; H. 4.38. Found: C. 67.82; 
H, 4.28. 

2) 4.- {r%y:^j^^-M -i-'^yh=^m^^f^ 

4- (7« h:^^^^;^/!-^^/^) -i-^^^^^2. 5 5 3 g (11. og^y-^e/i') 

;r^lfy/Vl. 9 3ml (2 2. 2^V^/l^) ^^U-^mrU 0. 5WmW^^ 
T^-^^TtKI. 52g (22. 2^y^/l') ^m7K«^hyi>-^l- 86 g (2 

2. 25:y^7V) Sr7^b7tiKn:77>'4 0ml4'T*7KJ^TM«^bf^^5^s ±-C'# 
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5 ML-c. m'^mtc^ 

«5l»2. 41 8 g 11X^9 5% 
mp 182-184*0; 'H-NMR (CDCI3, 200MHz) 5 4.02 (3H, s), 6.64 (IH, br s). 7.21 
(IH, br s), 7.56-7.71 (3H, m), 8.13 (IH, d. J = 7.8 Hz). 8.34-8.43 (IH, m), 
8.83-8.91 (IH, m); IR (KBr) 3374, 3193, 1719, 1647, 1578, 1279, 1250, 1198, 
10 1127, 783 cm"'; Anal. Calcd for C13H11NO3: C, 68.11; H, 4.84; N, 6.11. Found: 
C, 67.77; H, 5.20; N, 5.79. 

3) 4-i^r/-i-)-yh^m;^^^^ 

4- (T5y:*/V2^=7V) -l-f7 Vrc^^^^H. 7 5 6 g (7. 6 6 0^y 

^/l^) tM.i\:^:^==-}^o. esmi (15. 35:y ^/w) ?r h/v^:/ 3 0 m 1 cfj-e 

15 8 ox.\z.x 3 o^^F^^Lfco m^^mmm-r v y ^j>^imm\^n.^\ i^^^ 

20 JIX»1. 02 1 g IR^6 3% 

mp 109-llOt:; ^H-NMR (CDClj, 200MHz) 5 4.05 (3H, s), 7.69-7.80 (2H, M), 7.94 
(IH, d, J = 7.6 Hz). 8.15 (IH, d, J = 7. 6 Hz), 8.28-8.36 (IH, m). 8.86-8.94 
(IH, m); IR (KBr) 2332. 1717, 1298, 1256, 766 cm"^: Anal.- Calcd for CiaHgNO,: 
C, 73.92; H, 4.29; N, 6.63. Found: C, 73.93; H, 4.29; N, 6.65. 

25 4) 4.-iyTy-i-'ry 

A-^yT J-f-y h=^B.^^J'^Q. 8 6 2 g (4. 0 8 1 ^ y^/v) ©p'^j^y— 
2 0ml -7'^7t K^7 7>'2 0Inl^^^ClN7K^^b•:^^y ^^^tK^^S. 1 
6 ml (8. 16^y^/u) -^MX.. ^i&T—lfeit^bfCo SMtrmi^, tKT'^ 
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IiX*0. 7 30g ltZ*9 1% 
mp 237-238''C; 'H-NMR (DMSO-de, 200MHz) 6 7.77-7.91 (2H, m), 8.14-8.27 (3H, 
5 m), 8.83-8,92 (IH, m) ; IR (KBr) 3100-2550, 2226. 1698, 1516, 1285, 1264, 
1204, 795, 770 cm"^; Anal. Calcd forCizH^NOg: C, 73.09; H, 3.58; N, 7. 10. Found: 
C, 72.96; H, 3.42; N, 7.07. 

5) 4-v^T/-N- [ (IRS, 2SR) -2- (4-7/1^:^13 7 :t =71^) -2-t K 
Dds-v'-i- [4- (,h]}y/i<:tu^'^/u) ^i^v^/i^] i-7d'u:^-l-:fJ^i^ 
10 7K=3r1^^K 

(IRS, 2SR) -2-r5y-l- (4-7/^;^P7a;^/^) -3- [4-.(MJ7 
7^ 1 7V0 . 155g(0.495^y ^/V) . 

4-v'T/-l-:^:7.h^^0. lOg (0. 495y-t/V), l-UVn^Z/^l^y 

fyry-/^7Kfni^7 6mg (0. 495y^/H <^T-fe h::^f y/n 0ml tt^-e 

:^94ing (0.-495 y^/V) ^?g.T— Lfco Rj^Jlg^gl^^::^^ 

20 e^S^^ MO. 2 04 g W8 4% 

mp 199-201'C; 'H-NMR (CDCla-DMSO-dg, 200MHz) 6 2.84-2.98 (IH. m), 3.18-3.28 
(IH, m), 4.65 4.80 (IH, m), 4.85 (IH, t, J = 5.3 Hz), 5.53 (IH, d, J.= 4.0 
Hz), 7.09 (2H, t, J = 8. 8 Hz), 7.17-7.26 (2H, m), 7.37-7.44 (3H, m), 7.52-7.58 
(4H, m), 7.64-7.72 (IH, m), 7.86 (IH, d, J = 7.4 Hz), 8.13-8.22 (2H, m) : 

25 IR (KBr) 3283, 2228, 1642, 1539, 1512, 1327, 1163, 1125, 1111. 1069, 839 
cnf^; Anal. Calcd for C^^O^'Q.mSi- C, 68.04; H. 4.12; N, 5.67. Found: 
C. 67.86: H, 4.19; N, 5.55. 

4-7/l':^n-N- ( (IRS, 2SR) -2- {A-y )U:^ny :c=.jv) -2-h Kp^ 
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v--!- ( (4- {hVy/^:tx2;i^/U) y=c:^;V) ^^)V) a^^jv) -^i^XT? K 

(IRS, 2SR) -1- {A^-y ;V:^uy zc=^M -l-t KP=¥ix-3- (4- 
]}y;Vy^xi:^^A^) 7:^=/^) -2.-yn\f;VT%y^mM. (2 0 0mg, 0. 5 7 
(omk^^f^ (5ml) W-M^A:-y;V:^ti^y:/^/V^n3 K (13 
5 6mg, 0. 865y ^/l-) *5 i T^^^SjSWtK (5ml) ^J!)nx.T^?£f 1 Bf Fh^^ 
#Lfco K1S«7K (5 0ml) -e^JKU S^^^^/l- (5 0ml X 2) -CttttlU 

m.:^'f-;V—~^^l^-i)>PyW^^^^X.mm^mU S 2mg, 7 3%) >lr#fc, 
mp 202-203t: 
10 IRv max^^cnf^: 3297, 1640, 1607, 1508. 

Anal. Calcd for C23H18F5NO2: C, 63.45: H, 4.17; N, 3. 22 
Found: C, 63.30; H, 4.26; N, 3.28. 

^H-NMR (CDCl3)6: 2.80t3.06 (2H, m), 3.43 (IH, d. J = 3.8 Hz), 4. 50-4. 70 (IH. . 
m). 5.04-5.14 (IH, m), 6.07 (IH,. d, J = 9. 0 Hz), 7.00-7.20 (4H, m), 7.20-7.36 
15 (2H, m), 7.40-7.64 (6H, m). 

N- ( (IRS, 2SR) -2- (4.-7/l';J-P7^=/V') -2-1: Kp#v/-1- ( (4 
- (MJ7;v;4-ap<^/i') ya^:=-;\^) :x.^)V) -^-.^^^jvir^V) -1- 

20 6-p{ h^i/-l--^:7i5' l/>';^7/U7jf^/^ (1 2 9mg, 0. 6 4 5: U ^/U) ©t" 
t Kn77i^ (5ml) ^l^tc. ;t'3MM)7Vi5't3y K (0. 11ml, 1. 2 
S^D^/l') ^JiO^N, N-e^^5^/l^Jj^/^3.T^ K (0. 0 1ml) ^M^X^ ^ 
ta-eS 0^^^#U RiS^^i^BEII^bfco a®#|(^g^^^^^l- (5ml) « 
(IRS, 2 SR) -1- ^A-y HV^xi-y :^:=.}V) -1-t Ko^^v'-B- (4- (h 
25 3y)^irxi^^)V) y -2.~yu\^}VT^V^i^^ {\^^rs^Z, 0. 43 

^ y^/i-) fcitJ^MPMWTK (5ml) ^^itix.r^m-Tr«»bfc„ KJSM^tK 
(5 0ml) T'Wt. g^^a^^/l- (5 Om 1 X 2) T*ttmLfc„ ttffi;^^^fP:ft 

■ijyK^xi'^Yiryy^- ('^^1^i/ : g^^3i^7P= 2 : 1) T'ffiMU ^m.^^ 
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/l.-^^-f-:^i)>^ni^^-^^X. SM^b^tJ (14 8mg. 6 9%) mtio 
mp 193-194^: 

IRv max°^cm-': 1636, 1512. 

Anal. Calcd for C28H23F4NO3 • 0. IHjO: C, 67.36; H, 4.68; N. 2.81 
5 Found: C, 67.24; H, 4.71; N, 2.81. 

^H-NMR (CDCl3)5: 2.80-3.16 (2H, m), 3.37 (IH. brs), 3.91 (3H, s), 4.70-4.90 
(IH, m), 5.09 (IH, brs), 5.95 (IH, d, J = 8. 4 Hz), 6.98-7.18 (5H, m). 7.20-7.40 
(3H, m), 7.40-7.60 (5H, m), 7.75 (IH, d, J = 8.0 Hz). 

m-mm 5 7 

10 N-((1RS, 2 SR) -2- (4-7;i';^a:7^c:^/U') -2-t Kp=^i/-l- ( (4 
-{}-]) y?vi^u:^'f-iV) y:x.=:.M au^/u) -a-^J U 

K 

4-^y yV;(7/i-7j?^^^ (1 1 Img, 0. 645y-=e/l') <7)xf7tKci77 
V (5m 1) :t^f-y^^i5't3lJ K (0. 11ml, 1- 72$y^/l-).*3 

15 i-a«N, N-v?p<5^7^*:/^AT5 K (0. 0 1ml) ^iftDxT. ^MT*3 0^>^ii 

w\.. sis^=£r«gtffs*bfco mm(om^=^'^^^ (5m i ) mm\^ d r s, 2 

SR) -1- (4-77W:^P>' j;=/l') -l-t (4- ( MJ :7/V;j-pp<5^ 

/u) yzs^^/i') -2--:fti\fjur^y^M U5 0mg, 0. 435y^M*5j; 

0^fPfiW7K (5ml) ^JP;tX^M-e^^WUfCo ^^&?^<^7K (50ml) T' 
20 WL. S^iS^^/l^ (5 Om 1 X 2) -C'ttffl bfc„ 

Mit^ (6 3mg, 3 2%) Sr#fc, 
mp 227-228°C 
25 IRv raax'^'-cm'^: 1644, 1508, 1331. 

Anal. Calcd for CaeHaoF^aO^ • 0. 5H2O: C. 65.41; H, 4.43; N, 5.87 
Found: C, 65.31; H, 4.68; N, 5.61. 

^H-NMR (CDCl3) 6: 2.76-2.98 (IH, m), 3.00-3.16 (IH, m), 4.72-4.92 (IH, m), 
5.05 (IH, d, J = 4.0 Hz), 6.60-6.80 (IH, m), 7.02-7.20 (3H, m), 7.22-7.60 
128 



wo 02/059077 



PCT/JP02/00532 



(8H, m), 7.62-7.78 (IH, ra), 8.05 (IH, d, J = 8.4 Hz), 8.82 (IH, brs). 

mmm 5 s 

3--7JU:t^-N- [ (IRS, 2SR) -2- (4-7yl';J-p:7;x::i/U') -2-fc: Kp^ 
-y- 1 - [4- {hV yiv:^xi 5^/1^) ^y^J;V] ^ vi/- 1 

5 U-^ K 

3-= ^^-l->;^:7 (J. Org. Che m. ,54, 359 6-6 0 2 (1 

•9 8 9) #fig) 3. 0 20g (13. 9 15!;^/^) , «M^1 m 1 

5 0 m 1 1 0 nwm \.it. ^WL^mm. mk^'^j\^x*mi. ^^tk 

IIX*3. 13 7g W9 2% 

mp 78-79^:; ^H-NMR (CDCI3, -20011^2) S 1.50 (3H, t, J = 7.1 Hz), 4.-53 (2H, 
15 q, J = 7.1 Hz), 7.71 (IH, ddd, J = 1.0 Hz, 6.8 Hz, 8.2 Hz), 7.83 (IH, ddd, 

J = 1.3 Hz, 6,7 Hz, .8.8 Hz), 8. 10 (IH, d, J = 8.8 Hz), 8.92 (IH, d, J = 2. 6 

Hz), 8.96 (IH, d, J = 2. 6 Hz). 9.03 (IH, d, J = 8. 8 Hz); IR(KBr) 1717, 1603, 

1526, 1453, 1339, 1281, 1240, 1190, 1155, 1140 1024, 795, 766 cm"^; Anal. 

Calcd for C13H11NO4: C, 63.67; H, 4.52; N, 5.71. Found: C, 63.64: H, 4.44; N, 
20 5. 64. 

2) Z-r%J-\-^yVau^:^^}V 
3-^hn-l-t-:7 h^^^5^/W5. 371g (21. 9 0 5 y^/P) ©rc^J?/ 

-/l-S Om m^^l 0%/^•7^^!J'A/'i^«(5 0%#7K) 0. 5 g^tt^Et L"C. 

L (-^=3rih>'/g^^^^/L^= 6 / 1 - 3 / 1 ) . g ^m-^mL, 

m.^Wi^ I|Xi4. 68 Ig J|X^9 9% 

^H-NMR (CDCI3, 200MHz) 6 1.45 (3H, t, J = 7. 1 Hz), 3.89 (2H, br s), 4.46 
(2H, q, J = 7. 1 Hz), 7. 15 (IH, d, J = 2,2 Hz), 7.30-7.45 (2H, m), 7.60-7.66 
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(2H, in), 8.70 (IH, dd, J= 1.6 Hz, 8. 2 Hz) ; IR (neat) 3465, 3374, 2980, 1705, 
1626, 1236, 1202 cta"^ 
3) 3-7/U:tx:i-l-i-7}>^M 
3-T^/-l-'ryh^Wt=^^^i^2. 3 18g (10. 775!?^/^) . JiJt^ 
5 4ml^7K3 0ml^T*m?^U£;a5f,^ ^j^T. MSI-^-hy IJ'AO. 89g (1 

2 . 9 5 y <D7K 2 m 1 mm^mT u ^<d-^^(dumx^ i o ltc. 

Srai^:7k)^Ts 6 0 %^^-tyj\^y^n y l^^ymm 2. 70ml (18. s^y 

iiU 7K*5J;t;«p«^/wwi;'^^/i.^-x/V' (1 : 4) -^^c^m. ^itbT. 

IB 1 ^^X\ 1 7 OVi^XO. 5MWLfc. ^?&«*Pbfc^. ^ V 

^=7y-( -\z.xn^ t (-^=arf- v/g^m^^/l^= 15/1) , 3 -yMn- 1 --r 

, (^ac^y— 0ml-xh9tKci:7^>'4 0 m 1 ^^^{Cl NtK^"^ V 3 '0 

M^imm 1 0 m 1 ( 1 0 $ y -&/1-) -^Mx.^ m.ux-^w^ tfco sjE&^<^?iiiis 
7KT'%«^. ^mkxmm^u g^^^^/i--c*2iHi*i6ttjLfeo m^tt^mm^mim 

20 fafiiUT, nmm^m^io 

mn^l^^n HX^O. 6 2 9 g W3 1% 

mp 185-187°C; ^H-NMR (DMSO-dg, 200MHz) 5 7.58-7.66 (2H, m), 7.94-8.03 (3H, 
m), 8.82-8.88 (IH, m) ; IR (KBr) 3150-2550, 1696, 1682, 1296, 1252, 1221, 
750 era"'; Anal. Calcd for CnH^FOa: C, 69.47; H, 3.71, Found: C, 69.57; H, 3.80. 
25 4) 3-77U:tci-N- [ (IRS, 2 S R) -2- (4-7;^;^^ 7ai=/^) -2- 
t p^n^ix-i- [4- {V^)yji^:txi^^;v) ^^/i^/v-] i-y^ui^-i- 

(IRS. 2SR) -2-T5/-1- (4-7/U:tP7cn=yV) -3- [4- ( MJ 7 
/V:tP 7« ^yi') -f^y^y- 1 71^0 . 158g(0. 5045y ^/U) , 
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S-y/U:^^-!--^^ h^^O. lOg (0. 50^V^M . l-tKD^v'^V 

yMiry— ;^7Kfn#j7 7mg (o. so^y^/i^) ^r-t m;/h om i cfi 
T'^# L/i/JS b 1 -=^'f-ju- 3 - ( 3 -t^Tf ^'/t-r ^ / W ;^77i'7j^-;?>f 5 K • ^ 

i^i^o. log (0. 505y^/u) t:Mx.^ mM.x'-muwi^fc^ m^^mm 

efe^^ llXftO. 1 99 g. 11X^8 1% 

mp 223-225^:; ^H-NMR (CDCla-DMSO-de, 200MHz) 5 2.92 (IH, dd. J = 11. 3 Hz, 
10 14.3 Hz), 3.17 (IH, dd, J = 3. 3 Hz, 13.9 Hz), 4.64-4.80 (IH, m), 4.91 (IH, 
t, J = 4.4 Hz), 5.45 (IH, d, J - 4.0 Hz), 6.98 (IH, dd, J = 2. 4 Hz, 8.8 Hz), 
7.08 (2H, t, J = 8. 8 Hz), 7.21-7.60 (lOH, m), 7.74 (IH, d, J = 8.6 Hz), 7.99 
(IH, d, J = .10. 0 H2;) ; IR (KBr) 3277, 1642, 1624, 1537, 1514, 1325, 1231;. 
1165, 1127, 1069, 831 cm"'; Anal. Calcd for C^U^^O^- C, 66.80: H, 4.15; N, 
15 2,89. Found: C, 66.66; H, 4.21; N, 2.70. 

4, . 4, 4-MI 7yU';tn-N- [ (1 RS, 2 S R) -2- (4->'/U^p 7a.:;i>'^) 
.-2-t [4- (hy^/l^^d-P^tf^/^) 'Ov^/v] ^^/i^] !/^/^r^ 

K 

20 (IRS, 2SR) -2-T^/-l- {4.-yji-:^tiy^-;U) -3- lA- {h}}y 
)Virn:^^)V) y^=.)V\':tn/^v-\-ir.—}VQ. 1 7 0 g (0. 5 4 3 5: y^/i^). 
4, 4, 4-h!;:7/v;ra>*'^i/^7 7mg (0. 545y^7l')^ 1-t KP^^f^i/ 
^^'i^hUry— /l^TKfllifeS 3mg (0. 545y^7^) trT-fe K^MJ/H Om 
1 ^-^Wf^ X^^ili^ h 1 -=^'^/V- 3 - ( 3 -v'pt f^/^T 5 / tVi-) ;^7/k/}?v'^ ^ 

25 K-it^ito. log (0. 5 4^y^/H ■^■mx.s MT:—BM#Lfc<, 

v'y;i7<^Vi-^iiLfcm. ^E«rMJE®*bfc„ ^#f>tifca»^v>^ 

efe^^ JIK*0. 2 10g I|X$8 8% 
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mp 178-179'C; ^H-NMR (CDClj-DMSO-dg, 200MHz) 6 2.15-2.45 (4H, tn), 2.74-2.81 
(2H, m), 4.33 4.46 (IH, m), 4.88 (IH, d, J = 3. 2 Hz). 4.92 (IH, t, J = 3. 3 
Hz), 7.05 (2H, t, J = 8.8 Hz). 7.07 (IH, d, J = 8.8 Hz), 7.20 (2H. d, J = 
8.0 Hz), 7.38-7.47 (4H, m) ; IR (KBr) 3299, 1655, 1557, 1514, 1329, 1229, 
5 1107, 1069, 829 cm"'; Anal. Calcd for C^i^PjUOi: C, 54.93; H, 4.15; N, 3.20. 
Found: C, 54.96; H, 4.22; N, 2.95.. 

mmm 6 0 

N- ( (IRS, 2SR) -2- (4-7/1^:^0 73^:=/!^) - 2-t: Kp '^v'- 1 - ( (4 

- {hVy/i^:tn;^^j>u) 73.^/U) ><f^/U) a^^/U) -4- (7«'^/V:^=^v') 
10 XT 5 K 

(IRS, 2 SR) -1- (4-:7>'^;^P7:t^/U) -1-t (4- ( b 

]}yjl-^r2:^'f-/U) yz^^jv) -2-:/PtVWT^>:^^it (2 0 0.mg, 0. 5 7 
$y^/l-) (OW^^f-}^ (5ml) ^^lC4-T^y^>'l'^n y K (146mg, 
0. Se^y^/L-) *5J:tJ«^MW7K (5ml) ^JPxL-C^M-e^^^^^^LfCo K 
15 ^Wiki^ (50ml) T'« g^m^5^7^ ( 5 0 m 1 X 2 ) "Cttttl LfCo Wm. 

]}lj^;v^vJ>>^n-7h^yy-(— ir^^^i^ •.mk=^f-f^=A: : l) -elt^U 
mk::^f-f\^---^^-^l^t^hW^m-^^Xs ajS^b^tl (1 8 5 m g , 7 2 %)• ^# 

/Co 

20 rap 192-193%: 

IRv max'=^''cra"^: 1624, 1609, 1539, 1507, 1329. 

Anal. Calcd for CMHaiF^NO,: C, 64.43; H. 4.73; N. 3.13 

Found: C, 64.44; H. 4.66; N. 3.09. 

iR-NMR (CDCI3) 5 : 2.86-3.00 (2H, ra), 3.84 (3H, s), 3.80-3.88 (IH, ra), 4.50-4.66 
25 (IH, m), 5.06-5.14 (IH, m), 6.00 (IH, d, J = 8.0 Hz), 6.88 (2H, d, J = 8. 8 
Hz), 7.02-7.14 (2H, m), 7.20-7.30 (2H. aO, 7.36-7.60 (6H, m). 

N- ( (IRS, 2SR) -2- {A-y;V:^ny:i^=^jV) -2-t Kp^^/-1- ( (4 

- (hy 7/V:ti3 7(^/V) :7 3i=/l') :x.^;v) -9-:t^y-9K-y;U:i-U 
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9-:t=^y-9H-:7/k;tV>'-4-:i;/V^>'^ (1 4 4mg, 0. 64^y^/^) 
(Dv-hyh\inyyy (5ml)m^lZ.,:^^-^])j\^^a]) {0. 11ml, 1. 
7 2 ^ y ^/l') -tSi^XJ^N, N-i^^ i^/un^/UJ>.r ^ K ( O . O l m I ) ^lM:k.X^ 

6 mm.x' 3 0 ^mmw u ^mmtrw^m ufc, mmmm^^^^ i^mum 

(IRS, 2SR) -1- {4-y/V:^ti-7a^=.7U) -1-t Kn^rtz-S- (4- 
(MJ 7/^:^n7<f-/V') :7ai::i;V) -2--/n kVUT ^ (15 0mg, 0. 

4 3 ^ y ^Jl^) *3i0^?PfiW7K (5ml) ^5linx.XMl?«m^ Lfco S^&^ft 
^tK (5 0ml) T'imU g^ni^^U. (5 Om 1 X 2) T'ttfflLfCo ttWJRSria 

'{^/l';^;7AiJ^n-=?ht/7 7^'- (-^=¥■^^:/ : g^ii?^f"^^=4 : 1-1 : 1) "^M^ 
U =¥-^^^^;6*bS3^^*•&-C. SJS^b-a^^? (l 5 4mg. 6 9%) 

. mp 231-2321: 
15 IRvmax^^cnf^: 1725, 1638, 1607. 

Anal. Calcd for GsoHjjiF^NOs: C, 69.36; H, 4.07; N, 2.70 

Found: C, 69.13; H, 4.22; N, 2. 53. 

^H-NMR (CD3OD) 6 : 2. 78-2. 96 (IH, m), 3.49 (IH, d. J = 13.2 Hz), 4.70-4.80 
(2H, m), 6.72 (IH, d, J = 7.4 Hz), 6.89 (IH, d, J = 7.8 Hz), 7.04-7.32 (5H, 
20 m), 7.46-7.66 (8H, m). 

3, S-v^Tf^/l^-N- C (IRS, 2SR) -2- (4-y'/^;tP 7^::^^V) -2-t K 
[4- ih]) -7/1-^^2 yi^^u) -<^v^/V] rc^^/i^] yy-/UT^ F 
(IRS, 2SR) -2-r^y-l- (4-7/V;tn73i=/V) -3- [4- ihVy 
25 ya:.=^/V]yu^<-^-l-:t—J\yQ. 168g (0.536$ P^/^). 

3, S-i^^p^^/uy^Jf^He 2mg (0. 54$})^^l'), Yn^i/^V:/ V 

y Ty~-/l-7Rfpi^8 2mg(0. 5 45y^/l-) =lrT-fe h y/H Om 1 
W X^f^ii^ ^ 1 -^^/l'- 3 - ( 3 -v'pt ^/i-r 5 y :7"D tVP) 5 K • lii^:^ 

0. log (0. 54$y^^v) &u.x-wm\.tz^ 
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e&^^H HXfiO. 155g 11X^7 0% 
5 rap HO-Ult:; 'H-NMR (CDCl,, 200MHz) 5 0.81 (9H, s), 1.87 (IH, d, J = 12.8 
Hz), 1.99 (IH, d, J = 13.0 Hz), 2.71 (IH, dd, J = 10.8 Hz, 14.8 Hz), 2.91 
(IH, dd, J = 4. 4 Hz, 15.0 Hz), 3.47 (IH, d, J = 3.6 Hz), 4.32-4.56 (IH, m), 
4.97 (IH, t, J = 3. 1 Hz), 5.31 (IH, br d, J = 8.4 Hz), 7.07 (2H, t, J = 8, 6 
Hz), 7.22 (2H, d, J = 8.4 Hz), 7.40 (2H. dd, J = 5. 4 Hz, 8.4 Hz). 7.50 (2H, 
10 d, J = 8.0 Hz); IR (KBr) 3337, 2963, 1626, 1534, 1510, 1333, 1231, 1159, 
1127, 1071, 826 cm-^ Anal. Calcd for CajH^BF^NO^: C, 64.22: H, 6.12; N, 3.40. . 
Found: C, 64.03;.H,. 6.20; N, 3.16. 

■N- ( (IRS, 2SR) -2- {4.-y;l':^x2yaL=.ju) -2-t Kn^-J^-l- ( (4 
15 - ( hi) 771^:^07(5=-/^) ^^jV) aL.^jV) -2-i-7'^ uy:ijji^:^^-^ 

^ K 

(1RS, -2SR) -1- (4-7/l';^-P7;t^7W') -l-t Kn=¥i>^-3- (4- iV 
)}yjP:tvi;^^jV') 7a^::^/U) -2-yPtr/l^T5i^ii^il[ (2 0 Omg, 0. 5 7 

^ y (dW^^^J^ (5ml) mm^Z-ry Y^/V^nV K ( 1 6 4m g , 

20 0.8 6 ^V^JV) ^^XJ^fmmmi^ (Sm D ^JPXLi:^taTM»Lfco K 

i^^m^a^ (5 0ml) -ei&f^u mk^'^-jv (5 0mix2) x-ttaibfco 

3')3^jVi3yK^xi'^V^yyA- (-^df^f-:/ : @t^^^/l'= 4 : 1) T*i^l^U 
Wm.^f-}\^~^^^yii-^^W^^-^^X. ^im^m (1 7 5 m g , 6 5 %) ^Sr# 
25 /Co 

mp 174-175'C 

IRv max"""cnf^: 1640, 1537, 1514. 

Anal. Calcd for C27H21F4NO1J: C, 69.37; H, 4.53; N, 3.00 
Found: C, 69.23; H. 4.49; N, 2.92. 
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'H-NMR (CDCI3) 6 : 2.96-3.04 (2H, m), 3.70 (IH, d, J = 3.6 Hz), 4.58-4.76 (IH, 
m), 5.12-5.20 (IH, m), 6.26 (IH, d, J = 8.0 Hz), 7.02-7.16 (2H, m), 7.31 
(IH, s). 7.40-7.64 (7H, m), 7.80-7.90 (3H, m), 8.04 (IH, s). 

5 4- (v'7/U;:^P^^y^) -N- ( (IS, 2R) -2- (4~y/U:tti-7x.:^/U) -2- 
tKn^rt/-!- ( (4- (hU >'/W;^a;?«^/U) ysu::^;^) yt^^/v) ol^jV) -1- 

1) 4-^5^/Wl-^:7^?l/i^;«;/W2|si^® (4. 1 4 g, 22. 25y^/U)(Z) 

pfiJ'/^/l- (5 Oml) Wm\^m:.^-^=-)V (3ml) ^Mx., 6 OlCtCT«a 
10 # LfCo tK ( 1 0 0 m 1 ) ^mx.X^W.^'f'i'^ (1 0 0 m 1 X 2 ) 

AT♦^^^iffM*L4-^^/^-l-:^7iS^^:/:;^;/^;^?^'gg^f^/^ (4. 3 2 g, 
9 7%) ^m.'^mmhX^XWto ■ .. 

.. rRvmax°"cm-^: 1715, 1591. 
15 'H-MIR (CDCI3) 5 : 2. 75 (3H, s) , 3. 99 (3H, s), 7. 35 (IH, d, J = 7. 6 Hz), 7. 50-7. 68 
(2H, m), 8,00-8.14 (2H, m), 8.92-9.02 (IH, ra). 

2) 4-p?^/U-l-^7i^W:/*/l'j|?^^^;«f-/W (4. 2-3g, 21. 1 ^ y ^ 
/U) (O^ nxiiSi^jvK (70ml) ^?SlCN-7'p^;^^->V-f (4. 1 g, 2 
3. *5j:tJ«2, 2'-Tyif:^ (^y-T'^Dc^MJ/l') (17 5mg, 

20 1 . 0 5 5 y ^/l^) ^ABx. 3 0 Ufc„ K^S^S^mM^ tK (1 0 0 m 1 ) 
^Aq;tX@^^^5"7K 1 0 Om 1 X 2)T'ttWLfc„ttTO<^t&^^«T'i5fci^b. 

^ K (5 0ml) IC^^^-fr, g^i&'^by (3. 4 6g, 4 2. 2X^)=^JV^ 
^n^. ^ST'lNP^mM. 6 0'CT'«I^^LfCo M^^^gM. 7K (1 0 
25 Om 1 ) ^M7LXmm.=^^}V (1 0 Om 1 X 2) T'ttm Lfc„ ttl±}^^l&lP:tit;=ic 

j,^p-7hir^:7^'- (-^drf-:/ :@^^ac^/l.= 2 0 : l) T')S^L4- ( (Tir 
'J-tvisr^-y) p«^/v) u^^i^^/v^J^i^^Tf^/^ (4. ig, 7 4%) ^# 
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IRvmax^'cm-^: 1744, 1717, 1595, 1518. 
Anal. Calcd for CuHiA: C, 69.76; H, 5.46 
Found: C, 69.63; H, 5.54. 

^H-NMR (CDCgS: 2.14 (3H, s), 4.00 (3H, s), 5.59 (2H, s), 7.52-7.70 (3H, 
5 m), 7.98-8.08 (IH, m), 8.12 (IH, d, J = 7.2 Hz), 8.90-9.00 (IH, m). 

3) 4- ( {T±^Jl^:t^-y) ^f-jy^ -l-'Ty^^^yXsfVif^.^ym.:^^}^ (3. 
9lg, 15. i^U^/V') ©^i5'/-/K20ml) ^^^:l^^7K^^k;•:^^y 
^J^ifmfi (15. 1ml, 15. l^y^/V) Sr*nx.> ^?&-e 5 ^Sl^ L/Co S 

(2 0inl) tin^. g^^^^/I^ (50ml X 2) "ettatfCo 

ML4- (t KndE^i/;^^/V) l^i^j^/zk^J^C/^^^yV (2. 78g, 8 

5%) ^#fCo 
IRvmax'^'cm-^: 1715. 
15 Anal. Calcd for CiaH^Oj: C, 72.21; H, 5.59 
Found: C, 71.92; H, 5.49. 

>H-NMR (CDCgS: 3.99 (3H. s), 5.16 (2H,. s), 7.-50-7.68 (3H, m), 8.00-8.16 
(2H, m), 8.88-8.96 (IH, m). 

4) A- {yiYKi^l^^^fV) -l-'ry^VVXs)Vit^vm.:^^}V {2. Og, 9. 
20 2 5 ^]J^/V) (^i^nP/js/l^A (4 0ml) (4. 0 g) ^ 

: @^^^f-/l.= 2 : 1) T-ltiaU -=3r1^^y5*bW^^$•*•r4- 
/J^/^^/^- 1 -:h:7^ ( 1 . 4 1g, 8 5%) 
25 rap 95-96°C 

IRvmax^W: 1723, 1696. 

Anal. Calcd for C1JH10O3: C, 72.89; H, 4.71 

Found: C, 72.81; H, 4.87. 

^H-NMR (CDCgg: 4.04 (3H, s). 7.60-7.78 (2H, ra), 7.98 (IH, d, J = 7.2 Hz), 
136 



wo 02/059077 



PCT/JP02/00532 



8.17 (IH, d, J =7.2 Hz), 8.76-8.82 (IH, m), 9.20-9.28 (IH, m), 10.47 (IH, 
s). 

5) 4-Jj^/V'^;Wl-"^:7i$' W*>'l'^i^^p^5^>'V (8 0 Omg, 3. 7 3 5:'; 
=t)V) © f/V^:/ (15ml) ^WLK^J'^'^^^r 5 y h y y K ( 7 5 0 

5 ml, 5. i^y^/i-) ^n^mMX'i^^m.w\.tz.o ^^mKmammA (lom 

1) Srinx.. mk:^'^f\^ (SOml X2) X-ft^fflUfc^ ttffi?K^t&ltJ^ig*-ei^# 

-^Y-ify-^^- (-N'^f-:/ : g^gfe^^>'V= 1 0 : 1) l?)»i^t4- (i;?7/^;^t3 7« . 
^/^) -l-:^:7^5'l/;/;^;7^7i?>'^p«^/^ (5 2 2mg, 59%) ^#;rco 
10 IRvniax'^'W: 1723. 

Anal. Calcd for (^a^^^iW- C, 66.. 10; H, 4. 27 
. Found: C, 66.07; H, 4.35. 
^H-NMR (CDCI3) 6: 4.03 (3H, s), 7.19 (IH, t, J = 55.0 Hz), 7.60-7.70 (2H, 
m), 7.75 (IH, d, J = 7.8 Hz), 8.10-8.22 (2H, m), .8.86-8.96 (IH, m). 

15 6) 4- (i^7/v^p;<^/^) -l-:^:7^^'i/:^;/^7}?i/^p«^/^ (4 5 Omg, 
1 . 9 1 5 y ^7V) (0:^9 J-JV {5m\) 2^^7kilfb-^ h ^ ^'^Tfc^^ 

(1 . 9 m 1 .. 3 . 8 $ y ^/u) mmx'iiik-^mw tfco hje&is^j^: i M^;^ 

^ (5m 1 ) ^M^. i^Sfe^^/V- (2 Om 1 X 2) Lfc„ ttttJIK^^fP^it 

20 ^;3riJ-:/75=*b^^^$^T4-(v':7/i.^a^^/i/)-i-f7^V'>':»/^^V^ (3 
4 4mg, 8 1%) ^#fc„ 
mp 179-I8OIC 
IRvmax'^W: 1701. 

Anal. Calcd for MsFgO^: C, 64.87; H, 3.63 
25 Found: C, 64.76; H, 3.55. 

'H-NMR (CDCI3) S : 7.22 (IH, t, J = 54.8 Hz), 7.62-7.70 (2H, ra), 7.81 (IH, 
d, J = 7. 6 Hz), 8. 21 (IH, d, J = 6. 6 Hz), 8. 39 (IH, d, J = 7. 6 Hz), 9. 02-9. 18 
(IH, m). 

7) (IRS, 2 SR) -2-T^y-l- (4-'7/l':rpf7^r^;V) -3- (4- (h 
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y :7/l'::e-P7<f-y^) :7cn^/t') -i-yaz-^y— ;V (3 0 Omg, 0. 965:!J^/V) 
(DT±h=^VV/i^ (3 0nil) ir^y ivii^n :^^iv) -x-fy^vi/lo 

JVi^^y^ (2 1 3mg, 0. 9 6 $ JJ^/V) *3j;t)«l-3i5^/W3- (S-v^^^/W'T 
^yypkVV) ^f/zl'Tj^v?^ 5 K-:^^:^ (2 7 5mg. 1. 4 4 ^ y ^/U) *3J;D« 
5 1-t KP=JriX-lH-^>-y hyT:/-7l' (14 7mg, 0. 9 6 5 y ^/l^) 

. ^x'^n.'^mLW^\^f^. mMLkiY. (i o om i ) -e«u mn.=^=ff\^ (i o 

0mlX2) T'ttfflbfCo tttii^^m^:^^. 1 ^^TK^^ti-^- h y iJ' AtK^. 
i^y:^7y/i/:^7 7Ai5' P-eh^7:7^- {r-^-^:yMm.^^J^^^ : D T-i^mL 

10 tm=^^)\^-^^^^yt^ hW^m $-&T. ^Mfb^i^ ( 4 1 0 m g , 8 3 %) ^# 
mp 212-213*^ 

IRvmax'^cm-^: 1640, 1618, 1513. 

Anal. Calcd for C, 64,99; H, 4.09; N, 2.71 

15 Found: C, 64.77; H, 4.36; N, 2.45. 

^H-NMR (CDClj) 6 : 2.85 (IH, dd, J.= 14. 6. 11.0 Hz), 3.00-3. 16 (2H, m), 4.76-4.92 
(IH, m), 5.04-5.12 (IH, m). 6.00 (IH, d, J = 9.2 Hz), 6.82-7.66 (14H, m), 
8.10 (IH, d, J = 8.4 Hz). 

20 N-((1S, 2R) -2- (4-7/1^:^0:7 31^/^) -2-t Kn^i^-1- ( (4- (h 
y^/i-:^ np{^/i-) y:r.:=.)V) zc'f-jV) -4- ( i:^^}Vir^i/-) ptf^/i^) 

1) 4- (t KP'3rv^^^/^) -l-'^^iJ'V:/;*/!^!!?:/^^^/!^ (1. Og, 4. 

6 25y^/^) WN, N-v^^5^/^/}^/^J^r 5 K (10ml) 3 •J'-fb^ 

25 (1ml) ^^bn^. MJ-Tk^-fb-t-hy "^^i^ (2 2 2mg, 5. 5 5 ^ y ^/l-, 60% 

?Sft) ^oT^tn-c^linx.. Mxn o^j-Wbfc. R^&?Si-7k (somi) ^Jpx.. 

g^i^cnf^/k (5 Om 1 X 2) T'ttffi LfCo ttffl?^^iaW^ifc|cT'»L. «M 

- (-^^1^:/ : S^^^^/I-= 2 0 : 1-1 0 : 1) T-MMb4- ( (^f-yl^rt^v-) 
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p<^/^) -l-iry^uy:tj/u:^l^my^^/^ (8 9 8mg. 84%) Sr^tfc„ 
IRvmax^W: 1717. 

Anal. Calcd for C^^HiA • 0. IH2O: C, 72. 46; H, 6. 16 
Found: C, 72.66; H, 6.09. 
5 ^H-NMR (CDCl3)6: 3.48 (3H, s), 4.00 (3H, s), 4.94 (2H, s), 7.50-7.68 (3H, 
ra), 8.04-8.18 (2H, m), 8.90-8.98 (IH, m). 

2) 4- ( -l-^7t?^i^:*/l'>J^V^7«f->'V (7 8 0 

mg, 3. ss^v^ji^) (D/d^y-ji^ {10ml) mm^im^imi^i-v]}t7 
atkm (6. 7 6ml. 6. ye^y^^v) ^M^. mu.x'm^mwLt.. Rf& 

10 1 M^mk ( 1 0 m 1 ) ^Jnx.. g^^^f^/l^ ( 5 0 m 1 X 2 ) T'tttU UfCo tt 

y^U^^':fy/U:^ym (6 15mg, 84%) Sr^fco 
mp 133-134°C 
15 IRvmax™W: 1694. 

Anal. Calcd for CiaHiaOs: C, 72.21; H, 5.59 
Found: C, 72. 10; H, 5.64.. 

'H-NMR (CDCUfi: 3.52 (3H, s), 4.99 (2H, s), 7.56-7.70 (3H, m), 8.10-8.18 
(IH, ra), 8.37 (IH, d, J = 7, 2 Hz), 9.10-9.16 (IH, m). 
20 3) (IRS, 2SR) -2-T5:y-l- (4-:7;l':tt37:^^/^) -3- (4- (h 
V -yivis^n ^ yzc==-jV) - 1 --fn/^J-jV (300mg. 0. 96 

(7>T-fe^^^y/^ (somi) ^1^:4- ( (^^/^:r^;x) ^^/i^) 

l^:/;{7/U#i/^ (207mg, 0. 9 6 5 y ^.'l') *5 iO^l-^^^^^/WS- (3-v?^ 
^/l-T^/^P W ;?7/l-53^i?^? F-«:^ (2 7 5mg, 1. 4 4 ^ y ^/l') 
25 joJ;t)«l-t Fn^v'-lH-O-yV y (1 4 7mg, 0. 9 6 ^ y ^/^) 

^n7LX'mr(:m^^\^t^o mm^i^^ ci o om d -^?«b. m^^/ki 

0 0 m 1 X 2 ) -Ctttti Ufco tttil^* 1 ^^i?. 1 ^%-m.\Yr)- b y l> ATk^?^. 

v^y;&-^/U^^A^i3-7hi/7:7^- (^dff-^- :f^^:i^^>'^=4 -.1-2:1) 
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x^mmmm^^^i- — -^-fi^Ti^bni^^^^x. mmit^m (3 4omg. e 

9%) ^#fCo 
mp 170-171t; 

IRvmax'^W: 1638, 1618, 1607, 1510. 
5 Anal. Calcd for C29H25F4NQ3: C, 68.09; H. 4.93; N, 2.74 
Found: C, 67.89; H. 5.05; N, 2.45. 

^H-NMR (CDCI3) 6 : 2.82 (IH, dd, J = 14.6, 11.0 Hz), 3.03 (IH, dd, J = 14.6, 

4.4 Hz), 3.46 (3H, s), 4.68-4.88 (IH, m), 4.85 (2H, s), 4.92-5.00 (IH, m), 

6.05 (IH, d, J = 8.8 Hz), 7.00-7.16 (3H, m), 7.22-7.62 (lOH, m), 8.01 (IH, 

10 d, J = 8. 4 Hz) . 

mmmee 

N- ( (1 RS, 2 SR) -2- (4-7/l';^-n7 3:^/U) -2-t ( (4 

^% K 

15 l-Ti^h7-fe>^:^/l'2j?>'^ (1 4 3mg, 0. 6 4 § U ^/P-) O-r h 7 t Kn 
:7^:/ (5ml) #1^^;:, ;^dri^y/^i5^ny K (0. llml, l. 725y^/v) 
*3itJ«N, H-J^^JVii(i)VKr^Y (0. 0 1ml) ^;!lPx.X. MX'SO^f^ 

L.. ■Kjm.-^'mMii bfco m^<^(Dmm^^/i- ( sm n mmi^ d r s , ... 

2SR) -1- i4-y;l^:^ny:i^=^jU') -l-t KP=3f-v'-3- (4- (MJ:7/^:tn^ 
20 y:r.=^;U)-2-Zfu}:f/Ur5.:.^mMMil5 0mg, 0. 43 5y^/^)*5 

it>'l§ftlfiW7K (5ml) ^MK.XmUxm^mW \^fz.o (50ml) 

xmi m^z^'^jv ( 5 0 m 1 X 2 ) T-ttw bfcc mm^m^-feM^xmw u 

25 hW^^u^^X. Mft-a-i^ (14 7mg, 6 6%) ^#fco 
mp 227-228°C 

IRv max'^'^cm-': 1638, 1615, 1514, 1323. 

Anal. Calcd for C3iH23F4N02: C, 71.70; H, 4.50; N, 2.70 

Found: C. 71.57; H, 4.41; N, 2.68. 
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^H-NMR (CDCI3) 5 : 2.90 (IH, dd, J= 13.2, 9.8 Hz), 3.54 (IH, d, J = 13.2 Hz), 
4.70-4.90 (2H, m), 6,94 (IH, d, J = 7.0 Hz), 7.06-7.20 (2H, in), 7.28-7.40 
(IH, m), 7.40-7,78 (9H, m), 7.81 (IH, s), 7.92-8.06 (2H, m), 8.41 (IH, s). 

mmme ? 

5 N- [ (IRS, 2SR) -2- (4-7/1^:^0:7^^/1/) -2-t KP=3rv/-l- [4- 
( h V y/V:t P 7« 9^/v) v^/v] i^/U] - 2 i^/i^y ^Ul^-l -;5;/U7j?=3rf- 
5 K 

(IRS, 2 SR) -2-T^y-l- (4-7/l';^o73i=/l^) -3- [4- (MJ^ 

jU:tt2;t=f-/U) :7cc^/^]■/P/^°>'-l-y^— /VO. 224g(0. 7155 V "^/l^) . 



10 2-p«5^/^-l-^:7 h^^O. 13g (0. 71^V^/^). 1-t KP^^rv'^^^i/ 
MJTi/-/V7KfBtlO. llg(0. 7 1 5 y^/l-) ^r-fe ^^ MJ/H Om 1 tf^ 
■ejt# bJ^>&? ^ I -:^f^/i- 3 - ( 3 -v^;^ f^/U-T 5 / :/n tVU-) ;&/^7l?>:?-Y 5 K • it 
m^O. 14 g (0. 7 1 5 y^/l-) »x.. 7 OVX'S^mmWl^tCo ^Mt: 

■ ^-\zxwm b (-^:¥i^://@^^^f■/^= a / 1 - 1 / 1) . i^o^^/u^i-x/^-. 

e^^^ IIK*0. 2 3 3 g 11X^6 8% 

mp ge-gS'C; 'H-NMR (CDCIj, 200MHz) 6 2.11 (3H, s), 2.69 (IH, dd, J = 11.1 
20 Hz, 14.5 Hz), 2.99 3.08 (2H, m), 4.96-5.14 (2H, m), 5.88 (IH, d, J = 9. 6 
Hz), 7.02-7.41 (8H, m), 7.46-7.57 (4H, m), 7.68 7.75 (2H, m) ; IR (KBr) 3241, 
3058, 1632, 1510. 1327, 1225,. 1163, 1123, 1069, 814 cm"'; Anal. Calcd for 
C28H23F4NO2: C, 69.85; H, 4. 81; N, 2.91. Found: C, 69.64; H, 4.72; N, 2.82. 

25 N- [ (IRS, 2SR) -2- {4-y/U:t^y=^=^/^) - 2-t Ko ^^rv'- 1 - [4- 

(IRS, 2SR) -2-T5y-l- (4-:7/^;tn:7:iir:./^) -3- [4- (hlJy 
)Visrxi:^^?v) y=!^:^}V\yxi/'^v-\-i>r—)VQ. I66g (0.5305 y^/^)s 
^S#^65mg (0. 535y^/^). \-\irn^^y-<^y^/ V37-J-JVim 
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H^Slmg (0. 5 35!J^/U) h:=-hV /l^l 0ml ^X^UWLm^^ 1- 

^^JV- 3 - ( 3 -v?7f =f)Vr %J-fxi if/U) ^/l^:^-M ^ F • 0 . 1 0 g ( 0 . 

5 3 5 y^/w) mm-x^-mmLtc^ ^^m^mm=^^M:i^$iu 

g6«Jt>f^#fc„ efe^^ iR»0. 178g JIX^8 1% 

rap 193-194'C; 'H-NMR (CDClj-DMSO-cle, 200MHz) S 2.86 (IH, dd, J = 4. 2 Hz, 14.6 
Hz),. 2.99 (IH, dd, J = 10. 5 Hz, 14.1 Hz), 4.56-4.69 (IH, m), 5.06 (IH, t, 
J = 2.9 Hz), 5.12 (IH, d, J = 3. 2 Hz), 7.06 (2H, t, J = 8. 7 Hz), 7.17-7.26 
10 (3H, m), 7.35-7.53 (7H, m), 7.67 (2H, d, J = 8.0 Hz); IR (KBr) 3303, 1638, 
1534, 1325, 1227, 1167, 1125, 1069, 829, 698 cm"^; Anal. Calcd for C23Hi9F4N02: 
C, 66.18; H, 4.59; N, 3.36. Found: C, 66.05; H, 4.51; N, 3.44. 

• mmmed 

N- ( (IRS, 2SR) -2- (:4:-y/l^:tny:r.::^jU) -2-\i]fn^i^-l-i (4 
15 - ( h y 771^:^0^5^/1/) ya:.^M a^^M -2-:7ct::^/^T-i? hr 5 K 

(IRS, 2SR) -2-T 5 y-l-(4-7/l';e-a 7^:^71^) -3- (4- iV]}'7 
jV:i-n;^=}-;V) y a^^-jV) -\--fxi/<^J^)V (4 50mg, 1. 44.:5y^>'^) (O 
(2 0ml) ^?gl3:7:i^=/^T-fe5^/V^'.ti!) K (2 8 5ml, 2. 15 

%3^)V) ^oJ^otmwtk (2 0ml) ■knx.xm^xm^m^x.fz.. s«?r 

20 . tK (10 0ml) T'«L. mn.^^}V ( 1 0 Om 1 X 2) -CtttJtiLfco ttW^^ 

^«:^7K-e»L. ^■mm.'^^^-^'ytiJ^x^wmBM^x^fz.. m^m^mk 
::x^f-ji.-^^f-y7!)^^nm^^^xmmit-^m ( 5 ? a m g . 93%) ^ntc, 

mp 173-1741C 

IRvraax'^W: 1651, 1539, 1514. 
25 Anal. Calcd for C24H21F4NO2 : C, 66.82; H, 4.91; N, 3.25 
Found: C, 66.63; H, 4.78; N, 3.19. 

^H-NMR (CDClj) 8 : 2.62 (IH, dd, J = 14.2, 10.6 Hz), 2.81 (IH, dd, J = 14.2, 
4. 4 Hz), 3.44 (2H, s), 3.50 (IH, d, J = 3. 6 Hz), 4.28-4.42 (IH. m), 4.84-4.92 
(IH,. m), 5.25 (IH, d, J = 8. 2 Hz), 6.90-7.10 (6H, m), 7.24-7.36 (5H, m), 
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7.45 (2H, d, J = 7.6 Hz). 

mmm 7 0 

N- [ (IRS, 2SR) -2- i4-yjU:tr:iy3u=^M -2-t Kn'¥i/-1- [4- 
(hV:7jUytx2?if-A-) ^i^v?;V] ^f-Jl^l -2, 2, 2-h]}y/^:^^T-^hT^ 
5 K 

(IRS, 2SR) -2-T5y-l- (4->'>'V:tP>'3i:^>'V) -3- [4- ( MJ 7 
/l^O. 155g (0. 4955: U^/U) 
^j^^7K^•:^^y iJ^ASSmg (0. 9 gSiy^/l') ^IrT'h^t \^nyv>-10m 
l^X^mW\^^J^i}^hm:^h]}yMtimBO. 08ml (0. 5 9 5 y i^^B 

ItXfiO. 154g 1131*7 6% 
mp 162-163°C; ^H-NMR (CDCls-DMSO-de, 200MHz) 8. 2.81-2.97 (2H, m), 4.31-4.48 
15 (IH, m), 4.85 5.00 (2H, m), 7.01-7.11 (2H, m), 7.17 (2H, d, J = 8. 0 Hz), 
7.39-7.47 (4H, m), 7.79-7.92 (IH, m) ; IR (KBr) 3301, 1701, 1564, 1514, 1327, 
1233, 1182, 1128,. 1069, 833 cm"^; Anal. Calcd for CigHuFTNOj: C, 52. 82; H, 3.45; 
N, 3.42. Found: C, 52.98; H, 3.43; N, 3.25. 

mmm ? i 

20 N- [ (IRS, 2 SR) -2- (4-:7/^;ra:7ai::^/l/) -2-fc driZ-l- [4- 
( h y y/]^:i-x2 ^ f-M ^ypji^l J^^/^] -2, 2, 3, yju:txi^u 

(IRS. 2SR) -2-T^y-l- (^A.-y )Vi!rxiy a:.=-)V^ -3- [4- iV^y 
;V-tn:f.^)V) y^:=.}V\-:rxiA:y-\-'^—;VO. 153g (0.4885 y ^/k) , 
25 2, 2, 3. 3-^ h7 7/l-:^ti>^otf;^:/m7 Img (0. 4 9 5 y ^/P) . 1- 
KP^iX'<i/y h yT>^-/^7Kfpi^7 5mg (0. 49 5y^>'^) ^T'feh::^b 
y/H Oml tfT*m4*L:^i:^>Sbl-^'5^/W3- (S-v^p^^/^T 5 ^ :/n tfyU) ;?7;v 
23<>?-r 5 K • :^m:^9 4mg (0. 495y ^/l^) ^^rJbPx.. MT'-lilfe^#LfCo 
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efe^^H lR*9 0ing W4 2% 
5 rap 164-166''C: ^H-NMR (CDClj, 200MHz) 6 2.66 (IH, br s), 2.79-2.96 (2H, ra), 
4.41-4.55 (IH. ra), 4.97 (IH, d, J = 4.0 Hz), 5.94 (IH. tt, J = 5. 5 Hz, 52.9 
Hz), 6.55 (IH, br d, J = 9.2 Hz), 7.10 (2H, t, J = 8. 6 Hz), 7.18 (2H, d, 
J = 8.0 Hz), 7.40 (2H, dd, J = 5.8 Hz, 8.6 Hz), 7.50 (2H, d. J = 8. 0 Hz); 
IR (KBr) 3304, 1686, 1329, 1231, 1175, 1113, 1069, 829 cm"^ 

10 %mm72. 

N- ( (IRS, 2SR) -2- {4:-y;U:^n^:z^=.;v) -2-t ( (4 

(IRS, 2RS) -1- i4-y/U:;i-xiy3^=^jU) -1-t Kn^rv'-S- (4- {h 
15 y 7>'P;rPp<f-7^) :7cn=7V/) -2-7'p tVl^r (1 5 Omg, 0. 43 

5:!J^7U) (DBB^f-^^ (5ml) ^^^H^tV^n-T/Ui^ P y K (1 19mg, 0. 

64^y*/u) *3j:tj?i&^mw7K (5ml) ^tBx.xmuxmmmnLfzo Rjm 

^tK (5 0ml) X^^U mm^^'^Jl- (5 0ml X2) fttttj Lfc„ ttW^^IS 

^u-^im^xm^u mMm^^^~'^yt7^xmm^m£m\^fc. nmt^mm:^ 

20 i'/^-^^f-y-A^hnm^u-^^x. mmi\:^m (i e omg, 8 1%) ^#fco 

rap 180-181°C 

IRvmax^W: 1640, 1605, 1507. 1485. 

Anal. Calcd for Cs^HigF^NO^: C, 62.47; H, 4.15; N, 3.04 

Found: C, 62.43; H, 4.06; N, 3.06. 
25 'H-NMR (CDCI3) 6 : 2.80-3.06 (2H, m), 3.70 (IH, d, J = 3.6 Hz), 4.50-4.66 (IH, 
m), 5.02-5.10 (IH, m), 5.90-6.10 (IH, ra), 6.02 (2H, s), 6.77 (IH, d, J = 
8.8 Hz), 7.00-7.16 (4H, m), 7.20-7.30 (2H, ra), 7.36-7.58 (4H, m). 

4- (4-7/V:tP73i::^/U) -N- [ (IRS, 2 S R) -2- {4-yjU:tviy a:.^ 
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M -2-t Fp^v'-I- [4- ih])yj\^:^^^^M -5-^ 

1) l-y/k;^P-4- (2-c=^bn-l-7'P^-/l') -^V-^V 

A.-y )virn^v%r K17. 02g (137. 15 y ^/i/) . 1 1 . 

5g (1 9 25y^/l') . 7<^/VT5>--:S^^3. 70g (5 4. 9 5^^^^) > 
St^-^MJl>A4. 50g (54. 9 5 y^yl^) ^ =^hP^;5'i/4 1. 2g (5 4 

9 5 y ^yu) (n>n^m-^ i o or-c i . 5^^jt#Lfco Ris;?s^7Ki'ii^. s^^ 

Sfe^* 11X1:18. 40 g JtX*7 4% 

.mp59-61'C; 'H-NMR (CDCI3, 200MHz) S 2.45 (3H, s), 7.16 (2H, d, J = 8. 6 Hz), 
7.44 (2H, dd, J = -5. 4 Hz, 8.8 Hz), 8.06 (IH, s) ; IR (KBr) 1514, 1318, 1225, 
982, 847 cm"^; Anal. Calcd for CgHgFNO^: C, 59.67; H, 4.45; N, -7.73, Found: 
C, 59.51; H, 4. 39; N; 7.80. 

2) 4- (4-7/u:tP:7rc:=^/w) ( 1 -p« ^^-/^^^yi^) yy^-y- 

• -ry>^^y>'^g^^^^>'^2 0. 06g (12 6. S^y^/l^) tl-7/U:^n- 
.4_ (2-=. ho-i-yox;-/v). ^i^-^:/2 3. Og (12 75 17^/1') (0:j^^ I 
— /H 0 Om l^lSlc:t°^y v^i^l 2. 5ml ( 1 2 7 5 U ■=E-/k) ^^S.t?;(jPXL. 

Om 1 tWm^ Om 1 SrJnx.. ^MT* 1 lt^it#Ufc„ SfSJ^SrSt^^^/Vt- 2 

ifeSrixy;5;^/>:=&7Ai5^P-7 hi/7:7^-l;:-Ci|ti!L-t (--=¥f-^/g^i5:i^^y^= 

2 0/1) . 

iRS5. 9 5 8 g JiX*16% 

mp 27-28t:; 'H-NMR (CDCI3, 200MHz) 5 1.09 (3H, t, J = 7. 2 Hz), 1.30 (6H, 
d, J = 7.4 Hz), 2.18 (3H, s), 3.65-3.79 (IH, m), 4.11 (2H, q, J = 7.2 Hz), 
7.04 (2H, t, J = 8.8 Hz), 7.21 (2H, dd, J = 5.6 Hz, 8.8 Hz); IR (neat) 2974, 
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1707, 1578, 1510, 1221, 1149, 1059 cm-^; Anal. Calcd for CnHigFOs: C, 70.33; 
H, 6.60. Found: C, 70.36; H, 6.53. 

3) 4- {4-y/\^:tnya^^/V') -5-7«^/^-2- ( 1 f^/i'^^/i') yyl^- 

/i^^ym^'f'/^i. 50 0 g (5. i6 7^y^/i') t7K^'fb•:^^y 'J'i^i. es 

g (4 1. a^ y^/l') ^piiJ^Z-zH 5m 1 -7K5ml tfT\ TO'tDt^lTSW 

10 m^^^^y^^i^^itvx. n&im^ntco 

flZSO. 9 5 8 g »7 1% 
. mp m-mV\ 'H-NMR (CDGls, 200MHz) S 1.28 (6H, d, J = 7. 0 Hz), 2. 17 (3H, 
. . s), 3.71-3.84 (IH, m), 7.05 (2H, t, J = 8.-8 Hz), 7.22 (2H, dd, J = 5.4 Hz, 
8.8 Hz); IR (KBr) 3050-2500, 1680, 1512, 1225, 1074, 845 cm"M Anal. Calcd- 
15 for C1BH15FO3: C, 68.69; H, 5.76. Found: C, 68.57; H, 5.84. 

4) 4- (4->'/>:^n7a:=/^) -N- [ (IRS, 2SR) -2- (4-7/V:^n 
73^^/1^) -2-t Kn:35-v'-l- [4- {h]}yji^:tn;i^M ^l^x^Jl^l ^^/V] - 
5 5^/^-2- ( 1 ^/i'^^-'^) :77i^-3-;«7/^#^f-5; K 

(IRS, 2SR)-2-T5y-l- (4-7/l/:^P7^^/^) -3- [4- (MJ7 
20 . p< '^ju) y:i.::^)V\ -fuj'^^y- 1 211g(0.6735:!; ^^i^) . 

4_ {A.-y )\^imy ( i 5^^^^5^/^) yyi^-z-:^ji^ 
-^l^mo. 18g (0. 67^y^/i'), 1-t Ko^v^O-y MJTy'->^;4c^ 
mo. lOg (0. 6 7^]J^/U) ?rT-feh::^hy/HOml4'-r'iti^U^^;d5e)l 
-a^f^;k-3-(3-v^p<^/l'T5:y7°citVl');5;/V7j^'v^'l' ^ K-4Sg?:^0. 1 3 g (0. 

25 6 7 ^ y^/i') ^inx.. ^^ax— BfeM^bfco ^js?^ Wi^^^/H^: w mk 

«5l*0. 28 8 g l|X*7 7% 
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mp 134-136^3; 'H-NMR (CDCI3, 200MHz) 5 1.19 (3H, d, J = 7. 0 Hz), 1.25 (3H, 
d, J = 7.0 Hz), 2.09 (3H, s), 2.38 (IH, dd, J = 10. 5 Hz, 14.9 Hz), 2.71 (IH, 
dd, J = 4.3Hz, 14. 3 Hz), 3.51-3.65 (IH, m), 3.76 (IH, d, J = 4. 4 Hz), 4.40-4.53 
(IH, m), 4.80 (IH, t, J = 3.3 Hz), 5.19 (IH, d, J = 8.0 Hz), 6.90-7,13 (7H, 
5 m), 7.23-7.30 (3H, m), 7.45 (2H, d, J = 8. 0 Hz) ; IR (KBr) 3347, 2973, 2634, 
1620, 1605, 1512, 1329, 1223, 1163, 1125, 1069, 839 cm~^; Anal. Calcd for 
C31H28F5NO3: C, 66.78; H, 5.06; N, 2.51. Found: C, 66.43; H, 5.20; N, 2.41. 

N- ( (IRS, 2 SR) -2- (4-7/V:^p:7 3:-;^) -2-t Kn:3riX-l- ( (4 
10 - (hy >'/l'^C'^5^/^) 73^=71^) /^/V') J^^/l') [1, l'-t':7 3i=/^] - 

(5ml) ;^-=¥f-y/l'i5'n!J K (0.. 11ml, 1. 725^^/1-) 

*5cttJ«N, N-v?7{^/^4^y^i^T5 K (0. 0 1ml) ^inx.X. ^MX'S 0:5^ffl 

15 mw u sij^M^^^^ bfdo nmm<Dmk^^f^ ( 5 m i ) wmz. (1 r s , 

2SR) -1- i4:-yjl^:^viy 3L=^A^) -1-t KndE^v'-3- (4- (MJ7/U:^np{ 
• . ^jv) yn^:^/u) -2--:^tt\i°/vr^^^Mm^ (ISOmg, 0. 4 35!;^/V) *5 

<t xj^^mmwyk (5ml) ^ua^xmM.x^m^m^ tfco. ot^s^tk ( 5 o m i ) 

mm^^^i^ ( 5 0 m 1 X 2 ) T'ttffi bfc ttm?^^ISffl:tit7kT?»L, 

^y-yA- (-^=¥f-i/:i^^^^/V=4 : 1) T'iffiilU g^^^/V— 
PjS^^$-&T. aS^fc^ife (14 7mg, 6 9%) 
mp 165-166*^ 

IRvmax'^^cm-^: 1641, 1539, 1510. 
25 Anal. Calcd for C29HiaF4N02: C, 70.58; H, 4.70; N, 2.84 
Found: C, 70.32; H, 4.80; N, 2.67. 

^H-NMR (CDCl3) 5 : 2.90-3.02 (IH, m), 2.99 (IH, s), 3.64 (IH, d, J = 3.6 Hz), 
4.50-4.70 (IH, ra), 5.08-5.18 (IH, m), 6.14 (IH, d, J = 6,4 Hz), 7.02-7.18 
(2H, m), 7.24-7.34 (2H, m), 7.38-7.58 (UH, m), 7.70-7.76 (2H, m), 
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mmm7 5 

4- (v*7«^/^r5/) -N- ( (IRS, 2SR) -2- (4-7/^:^-13 7 ^^/U-) - 
2-fcKa^i/-l- ( (4- {V])yfV:^n:^f-jv) y ^^/v) ^j^^/w-) - 

5 (IRS, 2RS) -1- (4-7/l';^a7cc::^;U) -l-t Ka^v'-3- (4- ( h 
!;7/W:tP7«^/^) 7 3^^/1^) -2-7'PtV^T^V (1 5 Omg, 0. 42 
M <oT-^V=^Y)};\^ (10ml) ^^g^3:4-v?^^/^T^/:^7^5'v>';^;/^:ii?:/ 
^(89mg, 0. 4 25JJ*/W) ^SitJ^l-^i^f^/l^-S- (3-v^7«^>'l'T5:y>^a 
f/U) ;!7/^7l?v'-r 5 K • 41^:^ (119mg, 0. 6 2 $ y ^/U) i3<J:tJ«l-tF 

10 n^i^-lH-^^-yMJTywV (6 3. 6mg, 0. 42^y^/H -ktSATLX"^ 
taX-i^^^^bfCo (50ml) X'*f?U St^^^/l^ (5 Om 1 X 2) 

1:1) -e»ML. g^i?J^^;^--^=3e1^^^;&^f^S:^^^•^T. aS^fb-g^tl (14 9 
15 m g , 7 0 %) ^#fco 

mp 169-170'C 
• IRvmax^'cm"': 1634, 1578, 1510. 

Anal. Calcd for C29H26F4K2O2: C, 68.23; H, 5.13; N, 5.49 

Found: C, 68.09; H, 5.11; N, 5.32. 
20 ^H-NMR (CDCI3) 5 : 2.88 (6H, s), 2.76-3.14 (2H, m), 3.71 (IH, d, J = 4.0 Hz), 

4.66-4.84 (2H, m).. 5.04-5.12 (IH, m). 5.90 (IH, d. J = 8.4 Hz), 6.86 (IH, 

d. J = 7.6 Hz), 7.02-7.18 (3H, aO, 7.30-7.60 (8H, m), 7.75 (IH, d, J = 8.4 

Hz), 8.17 (IH, d. J = 8.4 Hz). 

%mm 7 6 

25 S-i^'PP-N-C (IRS, 2SR) -2- {A-y ;V:tny :^:=.jv) -2-tKn^v' 
-1- [4- (MJ:7;v;^-P7{5^;u) ^i^-Jjv] -^7^ ^'^^-l-:*/^J}?^i^ 

5 K 

1) ^-^uu-i-ryv^^^^f-f^ 

3-T^/-l-^7 h^^:i^^/^2. 3 17g (10. 7G%))=e;V) Sr^J^^ 
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3 0ml 7K}^T. "^-^O. 89g (12. 95!J 

tkj^Ts mm-mo. sag (5. 38 5 y ^/^) ©as^4m 1 m^tkj^t 

JtK»l. 05 8 g ItK^4 2% 
^H-NMR (CDCI3, 200MHz) 8 1.47 (3H, t, J = 7.0 Hz), 4.48 (2H, q, J = 7. 1 Hz), 
10 7.51-7.65 (2H, m), 7.80 (IH, dd, J = 2.2 Hz, 7,2 Hz), 7.99 (IH, d, J = 2. 2 
. Hz), 8.12 (IH, d, J = 2. 2. Hz), 8.87 (IH, dd, J = 2. 2 Hz, 7. 4 Hz) ; IR (KBr) 
1717, 1279, 1240, 1188, 1142 cm"' 
2) 

7 h^^3^f^/H. 0 5 6 g (4. 5 0 0 5:U ^/I^) i?" / 
15 — /H 0ml -• r h^t Kay^:/l Oml^m^iNMiti-h]} ^J>^:^W^ 
9. 0 0ml (9. OO^y^/i/) ^Mx.. 

*T'#3i?L. iNmmxRmm^mBi^ interns s^^^^y^T'2iaitttHbfco #& 

20 e^i^S JRSO. 76 9 g JlX^8 3% 

mp 217-218'C; 'H-^^MR (DMSO-de. 200MHz) 6 7.59.-7.72 (2H, m), 7.97-8.07 (2H, 
m), 8.30 (IH, d, J = 2. 2 Hz), -8.81-8.86 (IH, m) ; IR (KBr) 3100-2600, 1699, 
1285, 1254, 1196, 883, 793, 745 cm-^ Anal. Calcd for C^^Y^f^lQ^: C, 63. 94; H, 
3.41. Found: C, 64.00; H, 3.44. 

25 3 ) 3-i^on-N- [ (IRS, 2 S R) -2- (4-7/^:^0 ^a^ri/V) - 2-k K 

p^rv^-i- [4- ihVyMn;^^^ ^i^v'/u] ^z^/i'] i-y uy-i-^/i^ 

(IRS. 2SR) -2-T5/-1- {4-yMr^y:^=^M -3- [4- ( MJ 7 
^ T/^) y:3:-^}yA -/p^-^^^- l-rt-yl'0 . 153g(0.488^y , 
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3_^pp_l_^:7 1.3:^0. 10 g (0. 4 9^1)^/1^) > l-t Kn^ix^>'y 
MJT^^-Zl'TK^ife? 5mg (0. 49^!J^/U) ^T-t MJ/H Om 1 •f'T' 
UJfe:65 h 1 -^^/w 3 - ( 3 -i^p? ^ / f /W) j^/W-^Jfi^^^T ^ F • ^ 
:S94mg (0. 49 ^ y ^;^) ^t&T'-fifeJi# Lfc„ RiS?^^®^^^^ 

efei^^B JlXftO. 2 10g W8 6% 

rap 220-221^:; 'H-NMR (CDClj-DMSO-de, 200MHz) 6 2.91 (IH, dd, J= 10,7 Hz, 
10 13.5 Hz), 3.19 (IH, dd, J = 2. 2 Hz, 13.2 Hz), 4.62-4.77 (IH, m), 4.89 (IH, 
t, J = 5.0 Hz), 5.50 (IH, d, J = 4.4 Hz), 7.04-7. 13 (3H, m), 7.22-7.34 (2H, 
m), 7.38-7.59 (7H, m), 7.73 (IH, d, J = 8.0 Hz), 7.82 (IH, d^ J = 2. 0 Hz), 
8.10 (IH, d, J =10.0 Hz); IR (KBr) 3285, 1642, 1541, 1514, 1325, 1163, 1119, 
1069, 837 cm-'; Anal. Calcd for C27H20CIF4NO2:. C, 64.61; H, 4.02; N, 2.79. Found: 
15 C, 64.82; H, 4.17; N, 2.74. 

mmm7 7 

N- ( (IRS, 2SR) -2- {4r-yjl-:ttiy:x^=-M -2-t.KP.dri/-l- ( (4 
- ihVy/l^:txi.;^^/U) y3L=.M :^^)V) ol^^aA -2, 3-v?t Kp-1-'<^/ 

20 2, 3-v^l: Ko-l-^>'y77>'7-:^7/l-zisVi? (1 0 6mg, 0. 6 4 5 11^ 
)V) (Oy-Vjy^Vxiyj^y (,^m\^WSi\z..i!s■^'^'ii)V^^') K.(0. 11ml, 
1. 7 2^y^/l^) *3it5N, N->^p«5^7V*:/UAT5 K (0. 0 1ml) ^^x. 

^iax's o^ftm#L. R{5?g^^E®*Lfc„ mmmm^^^/u (sm n 

(IRS, 2SR) -1- (4-7y^;rn:7 3^:^/k) -1-t Ko=3r;y-3- (4- 

4 3 KV'Bju) ^xummmwT^ (5ml) ^Mx.xmm.x'mmwvf:io k« 

^SttK (5 0ml) TWU mm^^"^^^ (5 0mlX2) T'ttlflLfco ttWM^^ 

^/u— ^=^i^>'5&^bSi^^$*•r. mmit-^!^ (leomg, 8i%) $r#fc„ 
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mp 121-122*C 

IRvmax'^'^cm"': 1780, 1644, 1537. 

Anal. Calcd for C26H21F4NO3: C, 65.36; H. 4.61; N, 3.05 
Found: C, 65.41; H, 4.38; N, 2.76. 
5 ^H-^^MR (CDCI3) 6 : 2.76-3.00 (2H, m), 3.18-3.30 (2H, ra), 4.12 (IH, d, J = 3. 6 
Hz), 4.48-4.76 (4H, m). 5.08 (IH, s), 6.90-7.16 (2H, m), 7.20-7.52 (6H, m), 
7.60 (IH, d, J = 7.6 Hz), 7.85 (IH, d, J = 7.6 Hz). 

2-^X2^-N- ( (IRS, 2SR) -2- {A-y ;U^uy -2-tKi3^v' 
10 -1- ( (4- (MJ 77U;^P7«^>'^) ycx^:^^ ^5^/^) ^^/v) r-fehr^ K 

(IRS, 2RS) -l-.(4-7/U;d-P7 3i=^/U) - 1 -t Kodf v-3- (4- (h 

y^yv;^^^^/^) y3:^=^M -2--:fx2\fjur^:y (2. og, 5. 5 4^])^^^) 

(5 Om 1) ^^l^::/n^T'fe:^>'^:/n5 K (7 2 3ml, 8. 3 0 

• ^ u *3 j:tj«i^fqmW7K (5 o m i) ^m:^xm.mx' 3 mmmwLfco 

15 ^Tk (100ml) -e#|^U S^^^^/K2 0 0mlX2) X^mmUc. 

3i3^fV^yJ>.^X2-^\'^yy.>{— (^dE^1^:/ : g^m^^/^= 2 : l-I : l) "C 
)»Mt. ^m=^^}^ -^^Vt^h^^^-^^X, ^im.'^^li (2. 0 g, 8 3%) 

20 mp 151-152^; 

IRvmax^'cm"': 1659, 1647, 1547. 

Anal. Calcd for CigHieBrF^NOz: C, 49.79; H, 3.71; N, 3.23 
Found: C, 49.80; H, 3.41; N, 3:03. 

iR-NMR (CDCI3) 5 : 2. 72-2. 96 (3H, ra), 3. 74 (2H, dd, J = 18. 4, 13. 6 Hz), 4. 38-4. 52 
25 (IH, m). 4.92-5.00 (IH, m), 6.53 (IH, d, J = 8.4 Hz), 7.02-7.18 (2H, m), 
7.22 (2H, d, J = 8.0 Hz), 7.32-7.50 (2H, m), 7.51 (2H, d, J = 8.0 Hz). 

7 9 

4-:/^/WN- ( (IRS, 2SR) -2- (4-77U;^n ^^^/U) -2-t Kci;3fv^ 
-1- ( (4- (hy ^'/I'^J-n^^/v) ya^^jv) ^yXT^K 
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4-n-:/^/l'^S#^ (1 5 3mg, 0. 8 6 5 U ^/V) h 7 1 :77 V 
{5m\) ;i-^f-y/l-^ni; K (0. ISml, 1. 7 2 ^ U ^/l') *5J: 

0N, N-S^^^/l'^yVi^T^ K (0. 0 1ml) ^Mx.X. MMX-SOj^mWiW 

u Rf^^m^^^^ b/c„ mmomm^^^^ ( 5 m i ) ^vst:: ( 1 r s, 2 s 

5 R) -1- (4-7/l';^-P7cnc:i/U) -1-t Kp^v'-3- (4- {h V y/^ttt 

-2-7^0 f /l^T 5 i^lfe^lfe (200mg, 0. 57^y ^e/V) *5<J:tJ?^ 

siswtk (5ml) ^mx.xmm.x-tmmwLfco s^&^^tk (somu 

g^^jif^/v (5 Om 1 X 2) T'tttiibfc. ttW?gtrlSfP^it7KT'gfei^L. MtK 

10 (--=^r1^^^ : @^^^^/l'=4 : 1 - 1 : 1) X'»mU 

^^iO^feW^^^^-fr-C. (1 7 2mg, 6 4%) 

mp 171-172*0 

IRv max'^cnf^: 1638, -1609, 1537, 1512. 
, Anal. Calcd for CjTHzrFiNOa: C, 68.49; H, 5.75; N, 2.96 
15 Found: C, 68.46; H, 5.89; N, 2.94. 

^H-NMR (CDCI3) 5 : 0.92 (3H, t, J= 7.2Hz), 1.22-1.44 (2H, .m). 1.48-1.70 (2H, 
m), 2.63 (2H, t, J = 8.0 Hz), 2.80-3.06 (2H, m), 3.84 (IH, d, J = 3.0 Hz), 
.4.50-4.70 (IH, m), 5.08. (IH, s), 6.12 (IH, d, J = 8.2 Hz), .7.00-7.36 (6H, 
m), 7.38-7.58 (6H, m). 
20 HM^JSO 

N- ( (1 RS, 2 SR) -2- {A.-y)V:^ny3L=^jV) -2-t Kp'^-^-I- ( (4 
- (MJ7/V::rnp«^/^) y=^==-M ^^JV) :xf-yu) -8-=^/ U 
K 

(IRS, 2SR) -2-T5;/-l- {A-y ^=^;V) -3- (4- ( MJ 7 

25 /U;*-PP<^/W ^o^^/V-) /l^ (4 5 Omg, 1. 4 4 ^ U ^71^) (D 

T^h^hy/l^ (30ml) ^?g{3:8-^y y:/:^7/U/j?>'^ (249mg, 1, 4 
4 ^ ij ^jv) *3<i;tJ?i-n^^;v-3- (3-v^7«^/VT^ y yp tW) :^;vi^i^y{ % K • 
(4 1 3mg, 2. 1 5 ^ U^/U) *5<i:tJ«l-t KP^i/-l H-^^-^ MJ 
r-/-jV (220mg, 1. 44^y ^yl') ^iBTLXm^X^-^W^ Lfdo EliS^ 
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^tIc (1 0 Om 1 ) T'#^U S^^^^/I^ (1 0 Om 1 X 2) T'ttlliL/Cc 

^m:i^^;U-^^^lyii^hn^^-^^X. ^M^k^ife (1 6 2mg. 2 4%) Sr# 

5 fCo 

mp 83-84'C 

IRvmax'^'cm-': 1644, 1574, 1549. 

Anal. Calcd for C^Y^z^^- 1. OH^O: C, 64.19; H, 4.56; N, 5.76 
Found: C, 64.07; H, 4.39; N, 5.61. 
10 'H-NMR (CDCI3) 6 : 2. 99 (2H, d, J = 7. 4 Hz), 4. 52 (IH, d, J = 3. 6 Hz), 4. 70-4. 90 
(IH, m), 5.12-5.20 (IH, ra), 6.96-7.08 (2H, ra), 7.31 (2H, d, J = 8.0 Hz), 
7.36-7.54 (5H, m), 7.67 (IH, t, J = 7. 6 Hz), 7. 98 (IH, dd, J = 8.0, 1.8 Hz), 
8.28 (IH, dd, J = 8.0, 1.8 Hz), 8.71 (IH, dd, J = 4.0, 1.8 Hz), 8,79 (IH, 
dd, J = 7.4, 1.8 Hz), 11.49 (IH. d, J = 7.6 Hz). 

15 mmmsi 

N- ( (IRS, 2SR') -2- (4-7;l-:ta:7a^=;^) -2-t Ko=¥>'-l- ( (4 
• -(hi; y;v:tn ^^jv) 7a.=/>) p{ f-/u) ^f=-/u) -4- ( y;u^xi y^^ju) 

(IRS, 2 SR) -1- -l-t Kn^v'-3- (4- (h 

20 )}y;v:tn;^=f-;v) -7 :r.:^;v) -2--:fn\f;UT ^^mm^ {2 0 Omz, 0. 5 7 
5 1)^/1^) (5ml) «ic4- (h !J 7/U:tn^5^/k) -<i/Vy(;v 

^pyK(17 9ing, 0. 8 6 ^ y^yl^) jSitJ^iS^SW* (5inl) »X.-C 

m^xi'^mw^x^fLo K^m^a^ (5 om i ) xmiu (5 om 1 

2:1) -c-m^b. mm-^^iv—^^^^yt^h-n^^-^^x^ um\i^m ( 1 
7 1 m g , 6 2%) ^m^. 

mp 228-229'C 

IRv max'^cm"': 3285, 1641, 1329. 
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Anal. Calcd for C^HaFjm^- C, 59.39; H, 3,74; N, 2.89 
Found: C, 59.30; H, 3.74; N, 3.04. 

^H-NMR (CDCl3) 5 : 2.90-3.08 (3H, m). 4.56-4.70 (IH, m), 5.04-5.14 (IH, m), 
6.06-6.20 (IH, m), 7.00-7.20 (2H, m), 7.20-7.34 (2H, m), 7,36-7.56 (4H, m), 
5 7.60-7,70 (4H. m), 

mmm8 2 

N- ( (IRS, 2SR) -2- {4--7^l^:i-ti-73^=-JU) -2-t KpdE^->-l- ( (4 
- (hVy/l-:tx:i/^/l-) -7:^=-M ^^>'^) -2- {l-i-y^U:=^M T 

■ -fehT^K 

10 (leOmg, O. 865: y^yw-) (Dr-Vy\^Ynyyy 

ml) ^{^. K (0. 1 5ml , 1. 72 5 y^/V) id^W, 

N-i>^^/^jf;/^AT5 K (0. 0 1ml) <^JPx:T. ^Wl^QZ O^WiW^\^^ 

M^^^w^bfco mmm(omm=^^j^ (smo mm^ (irs, 2sr) - 

1- (4-7yW:*-p:7ccn/u) -i-t Knc^rv^-s- (4- ( h U ■7/v:^n^f-;^) 7 
15 :i^=-JV) -2-'fu\^;l^T^ymk^ (2 0 0mg, 0. 5 7 ^ ^/t') S3j:tJ«IS?P 
mW;K (5ml) ^APx.X^?fl-r' 2 ^rB^»# Lfco S/S^^tK (50ml) X'^^ 
U mk^=f-f^ (5 Om 1 X 2) T'tttfcSLfco tttti?Stria?P^m7K-Ci5i5?tU. ^tK 

y^- (-^^f-^ : g^m^f-/!-- 2 : 1-1 : 1) -C^SMU ^^-f- 

20 e>S5^fH $ -irx. mmit^m ( 1 7 5 m g , 6 4%) ^#fc„ 

mp 186-187^: 

IRv . max'^cm"^: 3285, 1657, 1539, 1512, 1120. 
Anal. Calcd for CjeHzsP^NO^: C, 69.85; H, 4.81; N, 2,91 
Found: C, 69.62; H, 4.68; N, 2.85. 
25 m-NMR (CDCI3) 8 : 2.40 (IH, dd, J = 14.2, 10.4 Hz), 2.70 (IH, dd, J = 14.2, 
4.0 Hz), 3.28 (2H, d, J = 3.6 Hz), 3.90 (2H, d, J = 2.2 Hz), 4.24-4.40 (IH, 
m), 4.70-4.84 (IH, m), 5.15 (IH. d, J = 7.8 Hz), 6.78 (2H, d, J = 8.0 Hz), 
6.88-7.00 (2H, m), 7.04-7.20 (3H, m). 7.20-7.34 (2H, m), 7.36-7.60 (3H, m), 
7.70-7.94 (3H, m). 
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mmms s 

2- -N- ( (IRS, 2SR) -2- {4-y7U:tnya^=-Jl^) -2- 

tKn^ix-i- ( (4- {\'))yf\^:^n:^^;V') :^^}V') a^^ji^) -1- 

5 2- (^^/i':^drv') -N- (2- (4->'>'U:tpy^r=-yi') -2-:t^y-l- ( (4- 
( h y 7/W;^p^5^;i') =s^^;V) -l--ry ^ Vl^-^;VT!^^-t^ 

K (4 0 0mg, 0. 7 (D;^^ {^Qml) '^m^M.it'ry:)S 

i^(II) (19 8mg, 1. 5 7 ^ y^/l^) 0^a#LfCo S 

10 . 10^Fb1«#L/Co (3 0ml) \Z.^^, mk^^;^ (50ml 

>- : g^^a^^/i.= 2 : 1-1 : 1) T'»MU S^Sfe^^^/^— '^f^f-^/Ji^bSI^^ L 
2- (:3i^;U;t=¥iX) -N- ( (IRS, 2 S R) -2- (4-7/k:^P 7:^:^/1/) 
15 -2-t Kp^rv'-l- ( (4- {Y^)y;v:^n^^;v) ya^=^ju) y^^M - 

^--=3^1^ : mm^'f-yl^^ 10:1 <Djl^^^T-2fe# LT. IfeM^tl^t? (37. 
2 m g , 9 %) 
rap 157-158^; 
20 IRv raax'^cm"': 1622, 1510, 1300, 1236. 

Anal. Calcd for C^gHaF^NOj: C, 68.09; H, 4.93; N, 2.74 
Found: C, 67.96; H, 4.86; N, 2.82. 

'H-NMR (CDCI3) 5 : 1.38 (3H, t, 7.0 Hz), 2.62-3.10 (2H, m), 3.28 (IH, d, J 
= 4.0 Hz), 4.06-4.30 (2H, m), 4.88-5.04 (IH, m), 5.10-5.22 (IH, m), 6.03 
25 (IH, d, J = 9.6 Hz), 7.00-7.20 (3H, m), 7.20-7.60 (9H, m), 7.77 (2H, dd, 
J = 20.0, 8.2 Hz). 

mmm8 4 

N- ( (IRS, 2SR) -2- {4-y/U±ny:j^=./U) -2-t Kndr^/-i- ( (4 
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K 

9-ryhv±yifj/i^:^y^iiA3ms, o. 6 4 5: y^/v) ox h^t Ka 

i5ml) :t^f-yyUi5'ciy K (0. llml, 1. 72^U^/^) 

:53j:tJ«N, N-i:^yi^/U:^/UM,T^h^ (0. 0 1ml) ^Mx.X. mU.X'SO^j^m 

2SR) -1- (4-7/^:^0 7 3. =71^) -1-t KPdE^i/-3- (4- ( h U ^ 
f^/I^) -2-7'ntVV'T^>'lt^lg (15 0mg, 0. 435,]}"^^ *5 

itJf^^SWTK (5ml) t:Mx.X^m.-Vn^mWVtZo SJi&?SSr7k (50ml) 
T'« mm=^^/l^ ( 5 0 m 1 X 2) T-ttffl Lfc. ttffl?^?^tafd^:^T'gt?^b. 

^yy^- ir-^^y :^m^'^j\^='2. : 1) fW^U wm.^^J\^^^^^yii^ 

hW^^^^X^ aS^b^fe (13 6mg. 61%) Sr#fCo 
. mp 251-252^ 

IRv max'^W: 1655, 1514, 1335, 1161, 1111. 
15 Anal. Calcd for Q.^^^^^^: C, 71.95; H, 4.48; N, 2.71 
Found: C, 71.81; H, 4.55; N, 2.74. 

>H-NMR (CDCI3) 6 : 2.82 (IH, dd, J = 14.2, 11.8 Hz), 3.59 (IH, d, J = 14.0 
Hz), 4.74 (IH, d, J = 8.0 Hz), 5.16-5.32 (IH, m), 6.57 (IH, d, J = 8.8 Hz), 
6.76 (IH, d, J = 8.8 Hz), 6.96-7.10 (IH, m), 7.10-7.30 (3H,' m), 7.30-7.46 
20 (2H, m), 7.54-7.76 (6H, m), 7.84-8.00 (2H, m), 8.42 (IH, s). 
^ife^j8 5 

N- ( (IRS, 2SR) -2- {4--7 JV^xiy a:.=-}V) -2-t Kparv^-l- ( (4 
- (M) 7/i':tPp«^7U) 731^/1^) p«^/U) JL^/P) -9-:^^y-9K-yjl^^l^ 

>-l-;^7i/x}^'drf-^ K 
25 9-:t^y-9H-yMuy-l-:fy/U:^yB. il 4:4:m.g, 0. 6 4 5:y^;l/) 
h7 t Kp:77>(5ml) ;t=aE^f-y/i-iJ^n y K (0. llml, 1. 

7 2 5: y ^/l^) joiU^N, N-v'Tt^/^Jj^/VAT 5 bMO. 0 1ml) ^Mx.X. 

^ux'so^mmwu m^m^m^^^i^tco nmomm^f/^ (smu ^ 

(IRS, 2SR) -1- {4-y7U:i-uycc=./u) -l-t Kn^e/-3- (4- 
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ihVyyi^:i-Vi;t^/U) -'l-^xi\f}VrX:yW^^ (ISOmg, o. 

4 3 5 y^/P) *5a:t)«t&Sl1IW7K (5ml) SrAPXLT^tg.-ei^^#Ufco KI^WL 
^tK (5 0ml) T-imU mk=^^)\^ (5 Om 1 X 2) -C'tttH Lfc„ ttttJ^;|r^ 

5 -fiV—^^^Vt-hW^^^^X. ^Mfb^tl (1 3 7mg. 6 1%) *#fCo 
mp 185-186t; 

IRvmax'^^cm"^: 1698, 1607, 1574. 

Anal. Calcd for CjoHaiF^NO, • 0. IH2O: C, 69.12; H, 4.10; N, 2.69 
Found: C, 68.98; H, 3.91; N, 2.63. 
10 ^H-NMR (CDCl3)6: 2.90-3.12 (2H, m), 3.85 (IH, s), 4.64-4.80 (IH, m), 5.20 
(IH, s), 7.00-7.16 (2H, m), 7.20-7.70 (12H, m), 8.12 (IH, dd, J = 7. 2, 2.0 
Hz), 10-. 16 (IH, d, J = 7.6 Hz). 

N- ( (IRS, 2SR) -2- {^--7 JViruy :x.=^}V) -.2-t Kndrv^-1- ( (4 
15 - (hy7/V;^-P7<^/l') 73.:=^/^) ^f^/l') ccf^/V) -3, 5-if;^ ( M) 7/1^;^ 

(IRS, 2 SR) -1- (•4->'7^;e-D7^=/l') -1-t Kndrv'-3- (4- 
. IJ7/l';^-Pp{^yl') 7:1^=;^) -2-yi3 tr/ur $>'4lL^li: (1 5 Omg, 0. 4 3 
^y^/^) (Dg^^oz^/i. (5ml) Wmc^, (hy :7/k;^D^^/W 

20 i^y^/J^iJ'ny F (11 7ml , 0. 6 4 5 y ^/V) *3 j:tJ5^f[imW>i< ( 5 m 1 ) 

■kn^xm&i^mim^x^fz.. M»7k (somu t-%rl. e^^^^y^ (5 
m.mt^m (7 3mg, 31%) 

25 mp 150-15rC 

IRvmax^^cm"^: 1651, 1620, 1543, 1512. 

Anal. Calcd for CasHiyFioNOa: C, 54.26; H, 3.10; N, 2.53 

Found: C, 54.12; H, 2.95; N, 2.38. 

^H-NMR (CDCl3) 6: 2.80-3.04 (3H, m), 4.60-4 78 (IH, m), 5.13 (IH, s), 6.24 
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(IH, d, J = 8.4 Hz), 7.02-7.20 (2H, m), 7.20-7.32 (2H, m), 7.40-7.56 (4H, 
m), 7.90-8.02 (3H, m). 

8-y^p*-N- ( (IRS, 2SR) -2- U~y/l^:tny:c=:^;u) -2-t 
5 -1- ( (4- (MJ^/i-^^-opt^/i^) ^^jiv) zc'^/u) -i-i-y^uv 

^-Zfvi^-l-yy^ {1 & Img, 0. 6 4 5: y ^/U) (Ox h 

y\^\^xiy^l^ m^\z, :t^^3J^^tt]) V {Q. llml, 1. 72 

^i^XJ^N, N-v^pf^yl^TfJ/l^AT^ K (0. 0 1ml) -^iM^X. MM. 
10 X- 3 0 U W^m^Wi&m=^ ^®i^©g^ii&a:f-/i. (5ml) mw-K 
(IRS, 2SR) -1- (4-7;V:^a>'ai:=/l') -l-fc.KP'¥i/'-.3- (4- ( h!) 
7/^;*-n^5^/V) >'3;:=:/P-) -2-7^13 tVl'T 5 V'^^^ (1 5 0mg, 0. 43$ 
y ^JV) *5j:0?^fqSW7k (5ml) ^J!jP;tT^?i.l?«a# K^m^i^ ( 5 
. 0ml) T'#f^ ( 5 0 m I X 2 ) X'ttffi LfCo ttffi?lg^l§ffl«* 

A^a-x-b^^^^f- (-^^^f-i^ : g^^^f■/^= 2 -.1-1:1) T'^tiSU 
^<^^l._^drf-y;6^P,#^^$'&T. «M^b^#> (6 7mg, 2 9%)<|r#yt„ 
mp 191-192t; 

IRvmax'^ctn-': 1653, 1634, 1510, 
20 Anal. Calcd for CjjTHjjoBrF^NQj -.0. 2H2O: C, 58.97; H, 3.74; N, 2.55 
Found: C, 58.73; H, 3.44; N, 2.49. 

'H-NMR (CDCI3) S : 2.80-3.02 (2H, m). 4.78 (IH, brs), 5.02-5.20 (IH, m), 
5.60-5.80 (IH, m), 7.04-7.20 (2H, m). 7.22-7.44 (5H, m), 7.44-7.70 (4H, m), 
7.74-7.96 (3H, m). 
25 8 8 

4- (A-yMu^yy-^M -N- [ (IRS, 2SR) -2- {4-y /U:^t2y :c 
=^J]y) -2-t Kpdj^v'-l- [4- (h}}yjl-^^;^=^/l') ^>'v^/l^] 

(IRS, 2SR) -2-T$/-l- (4-yjU:tviy:xi=^;U) -3- [4- ihVy 
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7 3i:^7V]:::^p/-^i^-l-:t^/vo. 224g (0.715^ y^/v)^ 
4- {4-y/U:tn^l^y^M ^M.mmo. 17g (0. 7l5.V^M. 1-t 

Kpdf^>y^^^y'hyry-/V7Kf[iifeo. iig (o. 7i^y^/v) ^T-feh=h 

y /H 0 m 1 TjtW^ L^^ f, 1 3 - ( 3 -v^p? ^^/I'T ^ / 7°p tVU) :^7/^ 

5 jjs v^-r 5: F • o, i4g (o. 7i^y ^/w) ^ax—M^ ufco 
iy^M.x*nm. ■j/yj^^/i'^iiLfc^. ^iE^i^g^Lfco 

11X40. 32 1 g IR*8 3% 
10 rap ISe-lSy'C; 'H-NMR (CDCls-DMSO-de, 200MHz) 8 2.83-3.06 (2H, m), 4.60-4.71 
(IH, m), 4.91 (IH, d, J = 3.2 Hz). 5.08 (IH, t, J = 3.1 Hz). 7.08 (2H. t, 
J = 8.6 Hz), 7.14-7.31 (5H, ra), 7.45 (2H, d, J = 7. 4 Hz). 7.50 (2H, dd, J 
.= 5.6 Hz, 8.8 Hz), 7.77- (4H, s), 7.83 (2H, dd, J = 5.4 Hz, 9.0 Hz); IR (KBr) 
3536, 3303, 1644, 1601, 1541, 1507, 1329, 1281, 1225, 1161, 1111, 1069, 864, 
15 849 cm"'; Anal. Calcd for CjoHj-jPsNOa-O. 2H2O: C, 66. 35; H, 4. 16; N, 2. 58. Found: 
C, 66.14; H, 4.06; N, 2.57. 

mmms9 

4- [ (Z) -2- (4-!^nuy:iu=^;U) j^x^/I'] -N- [ (IRS. 2SR) -2- 
{4:-y^u^nyz^:=./u) -2-t Ka^ix-l- [4- ( b y 7/i';d-p p{f-/i^) ^y-V^ 

(IRS, 2SR) -2-T^yTl-^ i4-yA^:tuy:x^^/U) -3- [4- {hVy 
/U:i'n ^ 'f-M ^^i^/l'] zf^/^y- 1 /l^O . 245g(0. 7825y ^Jl^) . 
(Z) -4- [2- (4-;J'PP 731=71^) 3:7^:^/1^] ^S#^0. 2 0g (0. 7 8 

. 1-t Fn=3rv'-<>y>yry'-7l-7KfPtlO. 12g (0. 785 y 
25 ^/I^) ^Tirh^hy/HOml tfX'^ L/^^lOS 1 -zc^/U- 3 - ( 3 -v^7< ^^/l^T 

$ y i^/v) ^/W/J^v?^ 5 F ■ im4^0 . I5g (0. 785 y =eM SrJPx-s 
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efe^^ KJliO. 3 78 g l|X*8 7% 

mp 193-194*^; ^H-NMR (CDClj-DMSO-dj, 200MHz) 6 2.77-3.03 (2H, m), 4.56-4,69 
(IH, m), 4.82 (IH, d, J = 3. 4 Hz), 5.05 (IH, t, J = 2. 8 Hz). 6.61 (2H, s), 
6.95 (IH, d, J = 9.0 Hz), 7.06 (2H, t, J = 8. 6 Hz), 7.14-7.30 (8H, m), 7.42-7.56 
5 (6H, m); IR (KBr) 3260, 1642, 1512, 1325, 1165, 1115, 1067, 872, 826 cm"'; 
Anal. Calcd for CsiH^ClF^NOj: C, 67.21; H, 4.37; N, 2.53. Found: C, 67.00; 
H, 4.42; N, 2.48. 

mmm 9 0 

4- {4-^uuy:x.J^iy) -N- [ (IRS, 2SR) -2- (4-:7/U;tP 7^^^ 
10 M -2-t Ki3=¥i/-1- [4- {h]}yji^:^n;<^/u) ^^/v^yi^] ^f-zl-'] ^yif 

(IRS, 2SR) -2~T^y-l- {A.-y }V:^xxy 3:,=^}V) -3- [4- My 
/k;^^^^-/^) 73.c:^/^]::/p^^°^^-l-:t->'^0. 2 3 5 g (0. 7 5 05])^/^). 

4- (4-i5^Pt3:7^ydrv') ^SWO. 19g ( 0 . 7 5 $ y ^/l') , 1-tK 

15 n^v^wv^yrv—ivni^m^o, iig (0. 7 5^y^/^) Srr-feh^hj; 

/H 0 m 1 ^-^W^ b 1 -:^^)V- 3 - ( 3 -v^pf ^/^T 5: / "dfV) tlJV:^ 
i:^>(%Y'mm.Q. 1-4 g (0. 7 5%))^JV) ^M^. ^M.-^-^Wf^l.f^o 

^y^j^x^^m. ^^y;*yv^^iiLfc^. «^^M*Lfc<. nhintcmmm 

e^^^ ItKiO. 3 5 3 g I|X*8 7% 

mp 188-189'C; 'H-NMR (CDCls-DMSO-dg, 200MHz) 8 2.77-3.03 (2H, ra), 4.56-4.69 
(IH, m), 4.75 <1H, d, J = 3.2 Hz), 5.06 (IH. t, J = 3. 1 Hz), 6.85 (IH, d, 
J = 8.4 Hz), 6.95 (2H, d, J = 8. 8 Hz), 6.97 (2H, d, J = 9. 2 Hz), 7.07 (2H, 
25 t, J = 8. 8 Hz), 7. 23 (2H, d, J = 8. 0 Hz), 7. 33 (2H, d, J = 9. 2 Hz). 7. 43-7. 51 
(4H, m). 7.64 (2H, d, J = 9. 2 Hz); IR (KBr) 3291, 1636, 1512, 1487, 1329, 
1256, 1121, 1069, 837, 828 cm'^; Anal. Calcd for C^ClF^m^: C, 64.04; H, 
4.08; N, 2.58. Found: C, 63.86; H, 4.06; N, 2.55. 

mmm 9 1 
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4_ (4-:77V;rn:7:n^7W) -N- [ (IRS, 2 S R) -2- i4-yMr:i:7a^^ 
/l^) - 2 - 1 K n 1 - [ 4 - ( hp yMn;^ ^Vi^jv] ^'f-Ji^'] - 5 - [ (t* 

5 ^'^fyy 

^^y-f/l^i^^^^^^H 2. 43 g (6 4. 6 7 5y-^/^) <!; 1 -7/V:tn-4- 
(2-=^bU-l->^T:i-<=/V) 7g (6 4. y^y^/I^) 

-/V6 0ml^?K{-l^'<yi^i/6. 4 0ml (6 4. T^U^/V) ^gm"e:&Bx.. 

^ia-e-sfeJi^ bfco s/£:^K^^:7K 5 0 m 1 1 wm. 1 5 m 1 ^jp:ts ^ig.-e 1 ^ra 

WMbX ('-^f-i//B^^^^/i-=2 0/i) . e6<)Jfe^#fc<. 

I|X*7. 8 60g JK^3 8% 

15 mp 78-79t:; ^H-NMR (CDCl^, 200MHz) 6 1.02 (3H, t, J = 7. 1 Hz). 2.30 (3H, 
. s), 4.10 (2H, q, J = 7.1 Hz), 7.09 (2H, t, J = 8. 6 Hz), 7.19-7.48 (5H, m), 
7.82 (2H. dd, J = 1.9 Hz, 7.7 Hz); IR (KBr) 1716. .1510, 1323, 1223, 1105 
ora-^; Anal. Calod for (yi„F03: C, 74.06; H, 5.28. Found: C, 73.82; H, 5.35. 
2) 5- C (T-feh=3rix) i^^i^'l -4- i^A-y jV±xiy a^:^f\A -1-y a^=-)\^y 
20 yv-% --ti 

4_ {4--7ju:t'c^y:r.=.;u) ~^-:^^jv-^-y^:=-}VyyV-Z-ti}^i^'y'^^^ 
;V1 9. 0 6 g (5 8. 7 6 ?.]}=tM ^ li-yn^y.^V>^ ^ Kl 0. 5 g (5 
8. S^y^/l^) ^ 2, 2' -r>^tfX (xfy^^^aji^hy/^) 5 0mg(^M{k 
^^50mm^?rO. 5I^Mfiiti5SLfCo ai^^^^^miCi^ bfc^. ^fett 

g^LT. 5- (:/n^p«5^/k) -4- (4-:7;V;rci :7 a^r^/U) -2-:7ai^;V7 7 

i;>;/^'^/i^t^/vAr%¥Ao^\Km^\^.wm.-r\^^)^j>'^- 64g (iis^y 
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yu=6/i) . ^m^^mz.. 

^n^m*^ Ml 7. 24 g IR^7 7% 

mp lU-liet:; 'H-NMR (CDClg, 200MHz) S 1.02 (3H, t, J= 7.1 Hz), 2.10 (3H, 
s), 4.11 (2H. q, J = 7.1 Hz). 5.01 (2H, s), 7.11 (2H, t. J = 8.6 Hz), 7.33 
(2H, dd. J = 5. 6 Hz, 8.8 Hz), 7.42-7.51 (3H, m), 7.81-7.87 (2H, m) 5 IR (KBr) 
1740, 1717, 1508, 1242, 1223, 1130, 1024, 849, 700 cm''; Anal. Calcd for 
10 C22H1SFO5: C, 69.10; H, 5.01. Found: C, 69.08; H, 5.07. 

3) 4- (4-7yU;rn73.=yi^) -5- [ (t? V^-y) :x.=-}vy'7 

5- [ (T-feh^v') ^f'f\A -4- {A.-y }Vi!rxiy -i-yauz^)vyy:y 
-3-:^7/^#V^^^/^4. 0 20 g (10. 5 1 5 y^/V) .i: 1 O^/oi^-fbTK^t^^- 

15 -)\^mi 5 0ml (om^m^. m.m.x 2.55 mm^ u^o ^j^o^m^m 
n^mw- JK»2. i30g.JK^5 7% . . 

'H-NMR (CDCI3, 200MHz) 6 1.02 (3H, t, J = 7. 1 Hz), 3.37 (3H, s), 4.12 (2H, 
20 q, J = 7.2 Hz), 4.33 (2H. s), 7.10 (2H, t, J = 8. 8 Hz), 7.36 (2H, dd, J = 
5. 4 Hz, 8.8 Hz), 7.40-7.49 (3H, m), 7.8H7.89 (2H, m) ; IR (neat) 1717, 1508, 
1223, 1109, 1096 cm"'- 

4) 4- (,A-yf\^:triyz>L=^;v) -5- [ (pf V^-y) p^^^/i'] -2-:7:n^/v>'^ 

25 4- U-yj^^^y=^—^^) -5- [ (P« Y^'y) P^^^l^l -'2.-yzc:=^)Vyyy- 
Z-^i\^i^ymP^^JV 1. 535g (4. 332^y ^/l^) k 2 N7K^^L•:^ MJ l> 
i^7K^?S4. 33ml (8. 6 65y^/V) ^7fi5'/'-/^2 0ml4'T\ 7 0 "CI- 
TS S^MifbfCo wimki^^x^^x.. ^^^xmM^wm^\.fd$i. mn.^ 
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Wm^^^s 1 . 0 0 6 g 7 1 % - 

• mp n5-m°C; ^H-NMR (CDCIj, 200MHz) § 3.36 (3H, s), 4.31 (2H, s), 7.08 (2H, 
5 t, J = 8. 8 Hz), 7. 35 (2H, dd, J = 5. 6 Hz, 8. 8 Hz), 7. 41-7. 44 (3H. m), 7. 78-7. 85 
(2H, m); IR (KBr) 3055-2555, 1686, 1508, 1225, 1100, 851 cm"^; Anal. Calcd 
for C19H15FO4: C, 69.93; H, 4.63. Found: C, 69.76; H, 4.71. 
5) 4- ( 4 -:7/l/:t-P 7 3^^71^) -N- [ (IRS, 2 S R) -2- {4-^/1^:^X2 
ya^^/V) -2-fc Kn=3riX-l- [4- ( MJ y'/l^^P ^ ^/I^) ^Vv'/l^] :x.^jV\ - 

10 5- C {^ V^v) ^^/w] - 2-^0:^/1^7 y:/-3-;^7/^^i?^i^ 5 K 

(IRS, 2 SR) -2-T5y-l- (4-7/U;^a7:x=/U) -3- [4- (by? 
/U;^pp«5^/U') 7 a: a 1-;^— 71^0. 2 2 8 g(0. 7 2 8^1)^/1^)^ . 

. 4- jvirxiy zi.^)V) -5- [ V^^y) ^^/v] - 2 -73:^^7^77 3- 
:*;i-7j?^/^0. 24g (0. .7 3 3: y ^/v) . 1 Kn dri/-<:/;/h V Ty^;V 
15 TK^tli^O. llg (0. 7 3^y^/^) ^T-feh^hy/HOmltfiT'^i^LJ'i^S 
f> 1 -oi^/i.- 3 - ( 3 -v^^ ^/I'T 5 y bf/u) ijjvi^^J^ % K • 0.14 

g (0. 7 3^y^/^) ^M^. m^x-'WLm^\.tz:..mm.-^'^m.^^Mz.mi 
20 SibUT. i6*)i^;Sf#fc„ 

e^^^ 11X1:0. 34 Ig M7 5% 

mp 204-206*0: 'H-NMR (CDCI3. 200MHz) 6 2.48 (IH, d, J = 4.0 Hz), 2,51-2.70 
(2H, m), 3.43 (3H, s), 4.32 (2H, s), 4.51-4.64 (IH, m), 4.75 (IH, t, J = 

3. 7 Hz) , 5. 61 (IH, d, J = 8. 4 Hz) , 6. 90-7. 00 (4H, ra) , 7. 09 (2H, t, J = 8. 6 
25 Hz), 7.19 (2H, dd, J = 5. 2 Hz, 8.6 Hz), 7.30-7.42 (7H, m), 7.56-7.61 (2H, 

m) ; IR (KBr) 3301, 1636, 1512, 1329, 1223, 1163, 1123, 1094, 1069, 839 cm"'; 
Anal. Calcd for Q.^^^^- C, 67.63: H, 4.54; N, 2.25. Found: C, 67.46: H, 

4. 71; N, 2.25. 
^Wi92 
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4- [2- (4-i5'PP7^^>'V) Jif^/l'] -N- [ (IRS, 2 S R) -2- 
■^xiy :r.=.)V) -2-t Kp=^^x-i- [4- (M;^/^;^-^?^^-/^) ^Vi^/l'] 

(IRS, 2SR) -2-T5:y-l- ^^--y }V-^n-7 au=:.)V) -3- [4- ( h U :7 
5 jvis-n:^ ^/u-) y a^cii/^] 7'cI/^°^^- 1 -isr—fVQt. 2l9g(0.699^!J ^/i') . 
4- [2- (4-iJ'pp:7 3i=/i') oi^/i'] ^S#^o. i8g(o. yo^y^yw), 
l-k Kp!:^?-:/^^)/ M;Ti/-/^7kfB#fO. llg (0. 7 0 5 U ^/l') ^Tir 
h::^MJ/H 0ml ti-Cit#L;^^;6^^^ l-:3i^7W3- (3-v^p{^/^r^y7°n f 

)V) •)})VifsV'^ 5 K • 1 3 g (0. 7 0 $ y ^/i^) ^^TL. m^-^-m. 

Sfe^slf J{K*0. 3 4 5 g W8 9% 
■mp 211-212^:; ^H-NMR (CDClj-DMSO-dg, 200MHz) 6 2.56-3.06 (6H, m), 4.53-4.66 
15 (IH, m), 5.03 (IH, t, J = 3. 1 Hz), 5.32 (IH, d, J = 3.6 Hz), 7.01-7.27 (9H, 
m), 7,36-7.54 (6H. m), 7.60 (2H, d, J = 8. 2 Hz) ; IR (KBr) 3287, 1638, 1541, 
1512, 1325, 1229, 1163, 1115, 1067, 837 cm-^; Anal. Calcd for ^^ZXY^^. 
C, 66.97; H, 4.71; N, 2.52. Found: C, 66.65; H, 4.62; N, 2.51. 
«M9 3 

20 4- [c i s-3- (4-^pn7:nriy^) ;^d{-v'7:^-2-'Y>'^] -N- [ (1 RS, 2 
SR) -2- (4-7/U:^P7a.^;V) -2-t KP^i/-l- [4- ( h y 7/l':^P ^ 

(IRS, 2 SR) -1-T%/-\- (4-y/U:tuyzi^=^jU) -3- [4- {hV^ 
ya:.=^jV\^xi/^V-\-'^—}VQ. 264 g(0. 8435 y^/w) . 
25 c i s-4- [3- (4-^PP7a::=^/l') ±^^^^1^-7.-41^1 gS«0. 23 g 

(0. 84^y^/v), 1-t KP^i/^>'y hyry-zi'TK^pi^o. i3g (o. 

8 4^y^/i-) ^T-^y=-y^)}v\Q-ai\^-(:m^\^fiii^h\-^=f-)\^-'^- (3- 

v'p< =f-)\^T %J-fxi ;i(;/Uzl?v?-f 5: K ■ :^^:^0 . 16g (0. 845:y 
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MO. 2 8 8 g M6 0% 
mp 162-166^:; 'H-NMR (CDClj, 200MHz) 8 2.91 (2H, d, J = 7.4 Hz), 3.49 (IH, 
5 dd, J = 3.5 Hz, 10.5 Hz), 4.36 (2H, s), 4.46-4.63 (IH, m), 5.05 (IH, t, J 
= 3.1 Hz), 6.03-6.08 (IH, m), 7.02-7.23 (lOH, m), 7.36-7.43 (4H. m), 7.47 
(2H, d, J = 8.0 Hz); IR (KBr) 3289, 1642, 1541, 1510, 1325, 1229, 1163, 1111, 
1067, 1019, 828 cm"^; Anal. Calcd for C31H24CIF4NO3: C, 65.32; H, 4.24; N, 2.46. 
Found: C, 65.21; H, 4.01; N, 2.44. 

10 mmm9 4. 

■ N- [(IRS, 2 SR) -2- (4-7/U;^n 7:^^/1') -2-t Kn^^v^^l- [4- 
(h^J^^^:tn;^f-/U) ^5^71^] -4- (2-7ai=/Wl, B-v'f^-;^^ 

• (IRS, 2StR) (4-7/^:r^73l=;^) r3- [4- (by^ 

15 Mx2?^'^/U) y3^:=^;V\-:fn/'^-y-l-^—jVQ, 218g (0.696 ^ y ^/V) X 
4- (2-7a.r^7l-l, 3Tvff^:^7>-2-f/V) ^E#^0. 21g (0. 70^ 

y^/p-) , i-t Ftn^v^^v^ hyT)/-/t'7lc?ptio. iig (0. 705y^ 
jv) h^by/nomi fpt^w.W b/£;as f, i -o^^/u- 3-0 -v^^ ^/i^r ^ 

J-Ztn \fjv) i7;i'j3?v'^ ^ K • It^itO. 1 3 g (0. 7 0^ ^Jpx.. ^ 

20 mT'-«# Ufco mM^m^^'i-Mz.^m ^^tK*-:^ h y J>.imWLX'^ 
mmmrr^^^y^J>^xmk. v'y;«;>^/i-^iiLfc^..^«^W*bfc„ 

efeT^/v:7r:^l&* iRio. 3 6 3 g iR#8 7% 

^H-NMR (CDCI3, 200MHz) 5 2.82-2.99 (2H, m), 3.32-3.51 (4H, m), 3.56 (IH, 
25 d, J = 3.6 Hz), 4.54-4.68 (IH, m), 5.06 (IH, t, J = 3. 1 Hz), 6.12 (IH, d, 
J = 8.4 Hz), 7.08 (2H, t, J = 8. 6 Hz), 7.22-7.35 (6H, m), 7.38-7.57 (7H, 
m), 7.64 (2H, d, J = 8. 4 Hz); IR (KBr) 3241, 1640, 1624, 1541, 1510, 1325, 
1223, 1161, 1119, 1067, 829 cm"'; Anal. Calcd for C, 64.31; H, 

4.55: N, 2.34. Found: C. 64.20; H, 4.44; N, 2.60. 
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mmmQ 5 

5- (4-7/^:tP:7 3^c:^/V) -N- [ (iRS, 2 S R) -2- (4-:77W:tP 7 

5 1) 5- {4-y/i^:t^ya^^/V') -'2.-:^f-}\^Z-y=7ViJ)Vi$>v^:^=f-)\' 

1, 8-e;^T1flfv^^a [5. 4. 0] -7-!i^ Vxi?i^4 4. 2g (290^y 
^)V) (D h/U^:/2 5 Om iMl^^M-rrT-t 3. 7g (2 9 05 

y^yu-) -^nx.. 2-^PP-4' -:7/U';tPT-fe h:7pi/^^5 0. 0 8 g 

(2 9 0. 2 5 y^/W ^^n;t. MTlMMM^Lfc. ^tbtlfc 
10 7KT'3|Hli5fc?^L^, p-h/Uj^^';^>'V7^>g^-7Kf[J#J5 g^^iPx. ■r>f-v-y^^5'- 
. g^i?aif-/^= 2 0/1-9/1) . ^^^^ /-/uxio^^itLx, nmm^ntco 

15 n^f^^ I1K43 1. 26 g I|K$4 6% 

mp 96-97*^; 'H-NMR (CDClj, 200MHz) 5 2.64 (3H, s), 3,85 (3H, s), 6. 81 (IH, 
s), 7.08 (2H, t, J = 8.8 Hiz), 7.60 (2H, dd, J = 5. 4 Hz, 9.0 Hz); IR (KBr) 
1705, 1501, 1449, 1233, 1105, 1044, 843, 829, 779 cra"^; Anal. Calcd for CisHuFOj: 
C, 66.66; H, 4.73. Found: C, 66.63; H, 4.56. 

20 2 ) 5- i4-yjl^:i-nyx.=^/U) -2-:^f')V-3-yy:yl3)Vi^yWL 

5- (4-7/V;tn73i=/U) -1-:^^jV-'^-y=7l^l3)Vi^vW.:^-^)\^\ 5.3 6 

g (6 5. ss^y^/v-) -j^Aa. 25 g (isi^y^/v) 

/ -/H 0 0 m 1 -tK 5 0 m 1 X\ ■^m^X-mM.W bfCo tK 

25 mi ^mtkM"^ h y i> A-e^j^. ^i^^^iffw* Lfco mmm^wm.^^)\^ — • 

Wfel^B^B JtXfi 1 3 . 4 2 g JlK>^ 9 3 % 

mp 217-218''C; 'H-NMR (CDCl^-DMSO-dg, 200MHz) 5 2.65 (3H, s), 6.83 (IH, s), 
7. 07 (2H, t, J = 8. 6 Hz), 7. 60 (2H, dd, J = 5. 0 Hz, 8. 8 Hz) ; IR (KBr) 3100-2500, 
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1694, 1505, 1474, 1233, 774 cm"^; Anal. Calcd for C12H9FO3: C, 65.46; H, 4.12. 
Found: C, 65.50; H, 4.15. 

3) 5- i4-y/l^:i-viya^::^jU) -N- [ (iRS, 2 S R) -2- {A-yMn 

Vz^^iv) -2-t Kn^xx-i- [4- (MJ7yv;^-n7«^/v) ^vi^J^A ^^^H - 
5 '2.-:^=}-iivyyV-2>-^)Vi^^^% K 

(IRS, 2SR) -2-T5y-l- (4-77l';^-t3 7:n:=^/W) -3- [4- ( 7 
jvir'o. :^=f-)V) y ^z^)V\-fu ^<^y-\-i>r'-)VQ . 219g(0. 6995 y^y^)> 
5- (4-7/l';tn>'j:-/^) -2-p{^/W3-7 7>':^77^7i?vi^0. 1 5 g (0. 7 
o^y^;^)^ i-t h !JTi/-/^7Kfn!^0. llg (0. 705 

10 y^/i^) ^T-fe h= hy/n Omi 4'-^jti*l^b^£:6Sb i-^f=-/w3- (3-e^p<^y^ 
Tx;-:ru j&yi-Jifv'-r 5 k • :^^*i:o . i3g(o. 705 y ^M^. 

15 H5l»0. 2 7 3 g IlX*7 6% 

mp 179-181*^; 'H-NMR (CDCI3, 200MHz) 8 2.52 (3H, s), 2.76-2.99 (2H, m), 3.73 
(IH, d, J = 3.6 Hz), 4.51-4.66 (IH, m), 5.08 (IH, t, J = 3. 3 Hz), 5.74 (IH, 
d, J = 8.2 Hz), 6.35 (IH, s),. 7.03-7.15 (4H. m), 7.24 (2H, d, J = 8. 0 Hz), 
7.43 (2H, dd, J = 5. 4 Hz, 8.8 Hz), 7.49-7.58 (4H, m) ; IR (KBr) 3266, 1640, 

20 1510, 1501, 1327. 1233, 1165, 1123, 1069, 837 cm"^ 

mmm9 6 

4- [ (Z) -2- (2-^np:7a.=:7U) a^x^/l'] "N" [ (IRS, 2SR) -2- 
(4-y/U:tx2ya^=^jP) -2-t Kn.^v'-l- [4- ]) y/i^:tn ^y-J 

25 (IRS, 2SR) -2-T5y-l- (4->'/U:^n73.::^>'V) -3- [4- (hy7 

y:r.:^ju2zfvi/<y-l-:t—/^0. 208g (0.6645 y^/^)s 
(Z) -4- [2- (2-^Pn7:^r^/V) ^nx^/l'] ^S^mO. I7g (0. 6 6 
5y^/i') . 1-t Fn^v'-<:/y hyrv^-zl^TK^tlO. lOg (O. 6 65y 
^/U) t:T± hr^hy/HOml ^X^W^ X^fHt^ h 1 -^^fl^ 3 - ( 3 -v'^ ^/VT 
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5 y y^o :*/^7j?vf-r 5 F • MW&O. 13g (0. 66^y ^/U) 

mMm-r i^-^. iy^j. x'^m. t^v^ ^jv^m. \.tdk. mk^w&mf bfc„ 

5 HXftO. 3 12g I|X¥8 5% 

rap 153-154*0; ^H-NMR (CDClj-DMSO-de, 200MHz) 6 2.81-2.97 (2H, m), 3.60 (IH, 
d, J = 3.4 Hz), 4.51-4.64 (IH, m), 5.06 (IH, s), 6.09 (IH, d, J = 8. 4 Hz), 
6.68 (IH, d, J = 12.2 Hz), 6.78 (IH, d, J = 12.4 Hz), 6.99-7.26 (9H, m), 
7.36-7.50 (7H, tn) ; IR (KBr) 3291, 1638, 1539, 1514, 1325, 1231, 1165. 1119, 
10 1069 cm''; Anal. Calcd for C3iH24ClF4N02: C, 67.21; H, 4.37; N, 2.53. Found: 
C, 66.90; H, 4.01; N, 2.39. 
mf!l9 7 . : 

N-[(1RS, 2 SR) -2- (4-7/1^:^12731=71') -2-t [4- 
(h U 7yV:tnp<^/i-) ^V\^)V\ aL^)V\ -2- [ (7ai=/l^^:t) -^7 
15 9VV-\-lJ}Vit^^^^Y 

1) 2.-:^^)V-\-^y Y=^m:^^}V 

2-7«^/V'-l-:J-7 hJ^g^T. 5 7 9 g (4 0. 1 i:N, N-v';*^ 

/^7J^/^3.T 5 K 3 mm h 7 1. Kp 7 7 4 0 m 1 Wc^^^ ])/i^7. i- 

0ml (8 1. 4^y^/i-) ^^fiX'^sTu 0. 5mmmwvfc. Rmi&(omm 
20 u n y }^(Dm.^0.m^m^ t L-c#fc. p« / -/v 2 . 4 ? m 1 

(6 1. l^y^/V) . 4-N. N-v'pf^/l'T^y.f y v^i^O. SOg (4. 0 7 

^y^/i') s h y^^^/uTsi^/s. 5 1ml (61. 1 ^ y^/i') or-fe b=hy 

/^5 Om 1 mmi^. tKJ^^Tx ±T#fcfSfl^%r-fe h y7W2 Om 1 J::^il|Lfct> 

v'y;(7'$^/V:*7A^o^rh^7 7vf-(^TJ»^L-C (-.df-f-^./@^^a^^/i. 
= 6/1) . S6UJfe^#^c„ 
mn^^^ flK»7. 8 6 6 g l|X^9 7% 

'H-NMR (CDCI3, 200MHz) 5 2.51 (3H, s), 4.04 (3H, s). 7.32 (IH, d, J = 8. 4 
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Hz), 7.41-7.55 (2H, m), 7.77-7.83 (3H, m) ; IR (neat) 1728, 1435, 1281, 1244, 
1219, 1138, 1051, 814 cm"^ 

2) 2- [ iyzx^::^;]^^:^) ^^/U] -1-^7 

2-^5^yl'-l-"^7 hrc^^5^/H. 2 7 7g (6. 3 7 7 ^ U ^;^) . N-:/n 

5 ^;^i5'v^w$ Ki. i4g (6. ss^y^/u-) . 2, 2' -T^t';^ (-(y-^ 

-5^0 :^ b y 7V) 1 .0 m g (Dmm\^^^ 1 0 m 1 ^^Sr 0 . 5 l^fHlinf^SSS UfCo ^ 

LT#fCo #^tL«#:^^:t7 3.y-/kO. 8 4 g 
10 (7. 6 5^y^/W) . 1, S-i^riflfv-iS^n [5. 4. 0] -7-«J':/x-fe>'l. 

14 ml (7. es^y^/v-) ttii\^T±V=^}^]}J^2 0mm^X^mmz.X-m, 
.. -rV^yy ^-\z.xmm L {^^■^:y/mk^^f^- 20/1-9/1). 

15 n^mw Jlxai. eoeg iik$8 2% 

^H-NMR (CDCI3, 200MHz) 6 3.99 (3H, s), 4.32 (2H, s), 7.14-7.35 (5H, m), 
7.40-7.56 (3H, m), 7.79-7.88 (3H, m) ; IR (neat) 1723, 1437, 1287, 1252, 1233, 
1209, 1140, 1036, 747 cm"' 

3) 2- [ {ya^=.;v^:^) :^^}V\ -\-'fyy:x.n. 

20 2- [ (7^^/1/5^;^) -l-:^7 4 77g (4. 7 8 

g^y^/u) himA^-tY^)^^^^^. 50g (6 2. 5$y^/v) J—jv^ 
0ml— rh7tKn77i^20ml ^^T'. 6 ^Fs^iPiiiliS bfc„ mM-^^W. b 

25 y/i-;^? 7.i.i?n-7hi/7:7.f -(::-r)»M L (-^=ar-y->^/l^^::>^^7i-= 3 / 1 - 1 / 

MO. 88 Og W6 2% 

mp lOO-lOl'C; 'H-NMR (CDCI3, 200MHz) 6 4.47 (2H, s), 7,16-7.58 (8H, m), 

7.81-7.87 (2H, m), 8.13-8.18 (IH, m) ; IR (KBr) 3100-2600, 1680, 1283, 1262, 
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756, 733 cm-i; Anal. Calcd for CuHiAS: C, 73.44; H, 4,79. Found: C, 73.17; 
H, 4.81. 

4) N-[(1RS, 2SR) -2- (4->'/U:^-a7;c=/^) -2-t 
[4- (h !J:7/^^P^^;^) -<^^i?/H oi^^/U] -2- [ ^^/V] 

(IRS, 2SR) -2-T^/-l- i4-y/U:tu 7=^:^/1-) -3- [4- (hJJ^ 
:73::^>'l']7°P/^>'-l-:^— /I/O. 260g (0.8305; P ^/l^) ^ 
2- [ (:7:t=/W^:^) ^f-zk] -l-i-:7 h^igO. 24 g (0. 8 3^y^/i-), 
1-t KDdriy-<>>y hyry^/PTKftifeo. iSg (o. ss^y^/i-) t;T± 
10 h= h y/H Om 1 cfJT'iii^L/i^JSfc i-^5^/W3- (3-v^>«f^/^T^y7'D t° 
M ^jVifs^^y{ 5 K • iM:^0. 1 6 g (0. 8 3 5 U^yl') -^Mtl. 8 O'CT'- 

;t;7A^n-7h^77^ -XcX^m b (-^=¥ f->'/g^^^^/^=-3 / 1 - 1 / 1 ) . 

(151*0. 3 3 7 g 11X^6 9% 
mp 102-104'C; ^H-NMR (CDCI3, 200MHz) 6 2.65-2.91 (2H; m), 3.05 (IH, d, J 
= 4.0 Hz), 3.97-4.17 (IH, m), 4.35 (IH, br s), 4.92-5.04 (IH, m), 5.14 (IH, 
s), 6.21 (IH, d, J = 8.6 Hz), 6.70 (IH, br s), 7.03-7.55 (16H, m), 7.73 (2H, 
20 d, J = 8.6 Hz); IR (KBr) 3212, 3056, 1628, 1512, 1329, 1227, 1165, 1117, 
1069, 762 cm"^; Anal. Calcd for C34H27F4NO2S: C, 69.26; H, 4. 62; N, 2.38. Found: 
C, 69.45; H, 4:93; N, 2.22. 
Hii^J 9 8 

N- [ (1 RS, 2 SR) -2- {A-y J\y:^xiy -2-t Fd^riy-i- [4- 
25 ( MJ y)Vir n p{ ^yu) - 1 -p( ^/u- 1 H— r ^ K^/w 3 

(IRS, 2SR) -2-r5/-l- {4-y/U:^ny:x,:=.;U) -3- [4- ( hU :7 
7t']:/a/-?:/-l-:^-— 7V0. 172g (0.5495 U ^/l^) ^ 
l-^^f-zU^yh'-jU-S-jU/l^y^l^mo. lOg (0. 5 55!J*/^), l-t Kn 
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0 m 1 ^X^mWUtStf)^ b 1 3 - ( 3 f^/^T 5 ^ T'a If /U) :*/^7j?v?-r 

5 1 1 g (0. 5 5 5 y^/u-) ^^nx. Mt?-i!fejt#bfc„ 

7y^-\Z.xmi\^ (--drf->'/@^^:x=^/l^=2/l-l/l) . 
fife^^ l|X*0. 183g JR^7 1%" 

mp 129-131'C; ^H-NMR (CDCI3, 200MHz) 6 2.91 (IH, dd, J = 9. 5 Hz, 13.9 Hz), 
10 3.01 (IH, dd, J = 5.2 Hz, 14.8 Hz), 3.76 (3H, s), 4.58-4.71 (IH, m), 4.73 
(IH. br s), 5. 10 (IH, br s), 5.89 (IH, d, J = 7. 8 Hz), 7. 05 (2H, t, J = 8.8 
Hz), 7.11-7.19 (IH, m), 7.23-7.30 (4H, m), 7.36-7.51 (6H,.m); IR (KBr) 3328, 
1624, 1545, 1508, 1325, 1229, 1163, 1128, 1067, 747 cm"^ Anal. Calcd for 
CaeHzzF^NA: C, .66.38; H, 4.71; N, 5.95. Found: C, 66.27: H, 4.71; 5.82. 
15 ^ii£^i9 9 

N- ( (IRS, 2SR) -2- (4-7/l':*-P7a.^/>) -2-t Kd^ev'-l- ( (4 
. - (hVyMn:;i'f-/u) :7ct=/k) ^'^M =i^f-)V) -^-y :x.:^;v^-y^i/T^ 
K . . . 

(IRS, 2SR) {A'-y;V:^xiy:x.=.;V) -3- (4- ( hlJ 7 

20 jv:^x2:^f-;v) T'ai^i/l') -l--:fu^</—;}y (4 5 0mg, 1. 4 4^y^/^) (D 

r-feh^^hy/V' {^QmD wm^^-y^^^f^^^^^^B. (2 5 7mg, 1. 4 

4 5 y *5 J; tJ« 1 3 - ( 3 -J^ ^/I'T 5 7 y n -^iV^-Jyi % K • 

:^^^(413mg, 2. 1 5 ^ y ^/l-) *3J;TJ«l-t Kadeix-l H-<>)/ MJ 
r:/-)V (220ing, 1. 445y ^/V) ^JbPx.TM-eW*#UfCo K« 
25 ^tK (1 0 Om 1 ) X'^«^U mk^^f^ (1 0 Om 1 X 2) ttffi^ 

V:ti^/i^itj7J>>^^'^V^yy^- (^=3rf->':@^^^^/i-=l : 1) T'ffilSU 
g^g|^^/V— x:?r1^i/*^bfi^J^^$^irTs mMit^m (4 7 Img, 6 9%) ^# 
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mp 152-153'C 

IRvmax"^cm-': 1647, 1549, 1512. 

Anal. Calcd for Cj^Hj^F^NO^: C, 68.49: H, 5.75; N, 2.96 
Found: C, 68.39; H, 5.52; N, 2.78. 
5 ^H-NMR (CDCl3).6: 1,40-1.56 (4H, m), 2.00-2.16 (2H, m), 2.48-2.64 (2H, m), 

2.64-2.94 (2H, m), 3.52 (IH. d, J = 3.8 Hz), 4.32-4.50 (IH. m), 4.90-5.00 

(IH, m), 5.36 (IH, d, J = 8.4 Hz), 7.00-7.56 (13H, m). 

mmm i o o 

1, l-v^pff-Zl'^^^/l- (IS) -2- ( ( (IRS, 2SR) -2- (4-7/U:^.p7 
10 3.^/U) -2-t Kn'Sri^-l- ( (4- (h V y/l-:^^^^M V z^^^M 

(IRS, 2SR) -2-T$y-l- {^-y JVisrxxy :x.::^)V) -3- (4- (hU^ 
jVi^xii^^M yziiz^ju) -l->^a/NV^/^ (4 5 Omg, 1. 4451J^/V') (D 
Tir MJ 71^ ( 3 0 m 1 ) ^?^}^N- t -y^^/u:t^xy^ /i^T^:^7U-h-.y :x,=.;UT. . 
15 y:^y (3 8 2ing, 1. 44^y^/V) *5j;tJ«l-3i 5^71^-3- (S-i^^^/^T^ 
yfx2\f/u) ^/i^:^-M^ \^-mm& (4 1 3mg, 2.155 isi:XJ^i 
-t Kn df^iy- 1 H-^y^ h !J r^—Jl^ (220mg, l. 445: U ^/U) 
■ XmUX^mWrn Lfc„ K^&^S^tK ( l O O m l ) -r-^ L. g^^^^/U ( l O O 

ml X 2) -ettwufc„ mmm^maikMT^xm^u «M-^i5^'^>v"j'AT'^ 
■ciffiMu mk=^^j^--^^-^yfp^hw^^-^'^x. ^m^^m (3 1 smg, 3 

9%) ^#fco 

rap 230-231^: 

IRvmax'^W: 1678, 1659, 1524. 
25 ^H-NMR (CDCI3) 5 : 1. 36 (9H, s), 2. 60-2. 90 (4H, m), 3. 78-3. 90 (4H, m), 4. 10-4. 40 
(2H, m), 4.60-4.68 (IH, m), 5.50 (IH, d. J = 8.8 Hz), 6.96-7.50 (13H, m). 

m^m 1 0 1 

N- [ (IRS, 2 SR) -2- {A-y)V:^ny:ju=^)V) -2-t Kodf^z-i- [4- 
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f-^ K 

(IRS, 2SR) -2-T5/-1- i4-^Jl^:tny 3^:^/1^) -3- [4- ( MJ 7 
7< 5^/^) 7 :/t3/-?i^- 1 /UO . 174g(0. SSS^U ^/V) , 

4-p< h=3rv^-l-:^:7 h^i^O. llg (0. 5 6$!J^/U), 1-t Kn^.v^-^y 
5 y Miry-Zl^TK^^S 5mg (0. 5 e^V'e/U) :tr±h=-hV^^l Oml^ 
X*W^ LJfedS 1 3 - ( 3 -v^T? ^/VT 5 / M ^h^-m. 

mm.0. llg (0. 56$ y^/w) ^irjnx.. ^i&T—Bfem^* Lito dLmm^mm 
10 f-^-j:t)^^^kbT. mmmco 

efei^^ IlXftO. 20 9 g 11X^7 6% 

mp 227-228'C; 'H-NMR (CDCla-DMSO-de, 200MHz) 5 2. 88-3, 20 (2H, m), 4.00 (3H, 
s), 4.60-4.75 (IH, m), 4.93 (IH, t, J = 4. 2 Hz), 5.49 (IH, d, J = 3.6. Hz),. 
6. .72 (IH, d, J = 8.0 Hz), 7.03-7.19 (3H, m), 7.29-7.71 (lOH, m), 8.19 (IH, 
15 d, J = 7.8 Hz); IR (KBr) 3281, 1636, 1588, 1530, 1512. 1327, 1265, 1167, 
1125, 1069, 839 cmf'; Anal. Calcd for C28H23F4NO3: C, 67; 60; H, 4.66; N, 2.82. 
Found: C, 67.58; H, 4,83; N, 2.73. 

mmmio2 

N- [ (IRS, 2SR) -2- (4-y/U:i-X2y:^^/U) - 2-k Kn =3f ix- 1 - [4- 
20 ( m; •7/u:tn ^ J-M ^i^i^ju] rc^/u] - 3-= h ti-ry^i^:y- 1 
5 K • 

(IRS, 2SR) -2-T$/-l- (4-7/V;*-n7a.=;V) -3- [4- (hU^ 
/V:^P7(^/V) yal=^/^]7'P^^°^^-l-;^-— /VO. 174g(0. 555 ^ D^/V) , 
hP-i--t-:7 h^^^O. 12g (0. 5 6 5:y^/k), 1-t KP=3rv^^^^/ 
25 bUry— yv;lc^i^8 5mg (0. 5 6 5 y ^/l^) ^T-fe>^ MJ/H Om 1 cf-C 
W^LfSiitP,! -:r,^}V- 3 - ( 3 -v^7« ^/VT XJ-fu tT/U) -^JVif^^J^ %Y -W^ 

llg (0. 5 6$y^/^) -^n^. ^iaT'-PA»Lfco m^^-^n^^ 

ns 
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gJj^M^ UmO. 2 3 9 g J|R*8 4% 

mp 231-232*C; ^H-NMR (CDCla-DMSO-de, 200MHz) 5 2.92 (IH, dd, J= 11.4 Hz, 
14.0 Hz), 3.20 (IH, dd, J = 3. 6 Hz, 13.0 Hz), 4.65-4.79 (IH, m), 4.94 (IH, 
5 t, J = 4. 5 Hz), 5. 53 (IH, d, J = 4. 4 Hz), 7. 10 (2H, t, J = 8. 6 Hz), 7. 36-7. 66 
(9H, ra), 7.95 (IH, d, J = 2. 6 Hz), 8.03 (IH, d, J = 8. 0 Hz), 8.18 (IH, d, 
J = 9. 2 Hz), 8.78 (IH, d, J = 2. 2 Hz) ; IR (KBr) 3283, 1642, 1537, 1327, 1123, 
1169, 835 cm"^; Anal. Calcd for C2JH20F4NZO4: C, 63.28; H, 3.93; N, 5.47, Found: 
C, 63.23; H, 3.65; N, 5.73, 

10 mmm 103 

4- [ [ [ (1 RS, 2 SR) -2- (4-7>'^;rP 7:3^-/1^) -2-fc Kn - 
. [4- (by:7/i^;rp^^/w) T^y] :«//U7K^;v] -l-Ty 

(IRS, 2 SR) -2-T 5; /-I- (4-:7/V;^p:7 3:::i/W) -3-. [4- (h]J:7 

15 7W;^P p« y:s.=^;v] -fu/^v- 1 -Hr—jvo. 287g(o, 916^]J ^yv) ^ 

4- (^ h=3r-Sx;«7/^Ai?=7V) -1-^-7 h:i:^0. 21 g ( 0 . • 9 2 ^ U ^;V) , 1- 

t Kp=3rix-<>^i/ h y rv—;i^im^Q. 1 4 g (o. 9 2^ y^/u) srr% 

hlJ 0 m 1 ^X^W.W Lt^H)^ h 1 -=^^fV- 3 - ( 3 -v^^ %J-:fn \f;V) * 

% K ■ mmMo. 1 s g (0. 925 y ^/k) -^m^. m^x-MW\^ 
20 fc„ mM^mk^^Mz.^u\^^ mk^^m-r v y ^imm^ 

^^r^/^yy^^^ HKfiO. 44 9 g I|K$9 3% 

'H-NMR (CDClj-DMSO-de, 200MHz) 8 2.92 (IH, dd, J = 11.0 Hz, 14.0 Hz), 3.17 
25 (IH, dd, J = 3.2 Hz, 14.0 Hz), 3.99 (3H, s), 4.72-4.85 (IH, m), 4.93 (IH, 
d, J = 5.4 Hz), 5.35 (IH, br s), 7.09 (2H, t, J = 8.6 Hz). 7.13 (IH, d, J 
= 7.4 Hz), 7.26-7.42 (4H, ra), 7.52-7.60 (5H, m), 7.86 (IH, d, J = 9.2 Hz), 
8.03 (IH, d, J = 7.2 Hz), 8.77 (IH, d, J = 8.8 Hz); IR (KBr) 3283, 1721, 
1640, 1512, 1327, 1254, 1163, 1123, 1069, 839 cm-^; Anal. Calcd for C29H23F4NO4: 
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C, 66.28; H, 4.41; N, 2.67. Found: C, 66.06; H, 4.49; N, 2.58. 
Nl- [ (IRS, 2SR) -2- (4-:77l';e-P7:nri/U) -2-t Kp^^v'-I- [4 
5 K 

1) 4- {T K / -fj ;v^=.;v) -i-iryY^^ 

A- {r^J-^}Vj!^:=-;V) -l-f-yY=c^^=f-;VO. 499g (2. 1775:y 
^/V) (D:^^ Om 1 -"r h^t Fd7 7 V2 Om 1 ^?iSt^ 1 NTK^fk-:^ h 

y ^ J^imW. 6. 53ml (6. 535y ^/l') «XL. ^iaX'-BAW UfCo U. 
10 J^S^^^ilg. TKX-^Jg^ ^^^-r:Wim^m£.\^ Lfc„ it Cfctt^^5ig LT* 

iRgO. 3 4 0 g I|X^7 3% 
rap 294-295'C; ^H-NMR (DMSO-de, 200MHz) fi 7.58-7.71 (3H, ra), 7.76 (IH, br 
. s), 8.10-8.13 (2H, m), . 8. 25-8. 30 (IH, m), 8.84-8.89 (IH, m) ; IR (KBr) 3191, 
15 3300-2500, 1694, 1466, 1410, 1368, 1325, 1294, 1264, 770 cnf'; Anal. Calcd 
for CiaHgNOs: C, 66.97; H, 4,22; N, 6.51. Found: C, .66.85; H, 4,11; N, 6.68. 

2) N 1- [ (1 RS, . 2SR) -2.- (,A.-y jVirny z^:=.;V) -2-tKP^v<- 

1- [4- (h]}yji^:tx2/^;u) ^yi^/v2 :x.^jv\ -ry^vi^-x, A-^J'lojvi^ 
K 

20 (IRS, 2 SR) -2-T^/-l- (4-7^l':tP7cii=^;V) -3- [4- (MJ:7 
jiVirxii^=f)V)yau:^jV\y^/'^-i/-\-'^—7VQ. 1.5 4g(0. 4 9 2 ^ U ^/U-) > 

4- (T3: y ;^7y^7i?:^/^) -i-t-:7 b^i^o. iig (o. 4 9 3:jJ*/^), i- 
t KP^iX^^'y M'Ty-7^7kfn;^7 5mg (0. 4 9$]J^/V) ^r-feh^h 
y /H 0 m 1 Ef'Tji^f h 1 3 - ( 3 -v';^ ^/VT 5: / :7°P tvv) 

25 ifs-J'^ ^ K • 94mg (0. 49^y ^JPx.. bfc^ 

efe;^* JtX^O. 22 Ig I|X^8 8% 

mp 255-256*0; 'H-NMR (CDClj-DMSO-dj, 200MHz) 6 2.86-2.97 (IH, m), 3.15-3.24 
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(IH, m), 4.67-4.81 (IH, m), 4.89 (IH. t, J = 5. 0 Hz), 5.46 (IH, d, J = 4.0 
Hz), 6.89 (IH, br s), 7.08 (2H, t, J = 8.8 Hz), 7.11 (IH, d, J = 7. 0 Hz), 
7.29-7.58 (IIH, m), 7.94 (IH, d, J = 9.2 Hz), 8.32 (IH, d, J= 8,4 Hz); IR 
(KBr) 3283, 1638, 1510, 1329, 1161, 1123, 1069, 837 cn^^• Anal, Calcd for 
5 C28H22F4N203-0,5Hi!0: C, 64.74; H, 4.46; N, 5.39. Found: C, 64.60: H, 4.72; N, 
5.42. 

mmm 105 

N- ( (IRS, 2SR) -2- (4-7/^;rn:7cc=i/W) -2-t Ko=^v^-l- ( (4 
- {hVy/v^:tr:i;^^M y^:=^M J^f'/i^) -4- (t - 

10 1-^-7^ W>';{7/^7j?=^f-5 K 

1) 4- (t Fndi-v';<^/W) -l--ry^U^^:fy/ly:^>m/'^/^ (700mg, 
3. 24^ y^/l-) (D/'$'y-^U (1 0ml) ^^^^{k"^ h y 'J/^.tK^ 
?g (3. 2 4ml, 3. 24^.y^/^) ^i&T'3^«#Lfc„ SfS^JCl 

• m^Mm (5ml-) mt=^^^i^ ( 5 o m i x. 2 ). x-mm vtc, mmm^^ 

=f-/U-^^-f->7!)>hnm^^'tX 4~ (t: Knds^v'^^/^) -l-iry^u.i^tf^u:^ 

( 5 7 0 m g . 8 7 %) ^#fco 
mp 183-184'C 

IRvmax°^cm-^: 1694, 1593, 1518. 
20 'H-NMR (CDCI3) 6 : 5. 02 (2H, s), 7. 54-7. 70 (3H, nO, 8. 04-8. 18 (2H, m), 8. 86-8. 98 
(IH, m). - 

2) (IRS, 2 SR) -2-T^y-l- (4-7/l-;rn7a^^/V) -3- (4- (b 

(DT^h^VV^l^ (SOml) ^^{^14- (t KT3^i^p{^/l^) ~l-i-y^UyiJ 
25 ^UTl^^ym (I9 4mg, 0. 9 6 ^ U ^/l^) j;tJ« 1 -^i^/w 3- (3-t?p{5^7UT 
^yyn W :!t7/l.7i?v?>f ^ K-lL^ii: (2 7 5mg, 1. 4 4 5 y */^) *5 

1-t Kp:af->-iH-^>'y hyry--^^ (1 4 Tmg, o. ge^y^/i^) m 

X.-C^mT-«^«iL^c„ KjS;^^;!k (1 0 Om 1) X^^L. g^^^^^yi. (l 0 

0 m 1 X 2 ) xmm Lfco tttti;^^ i 1 m'^T^mit-r hv^ j>>ykmm. 
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fCo 

5 mp 202-203'C 

IRvmax'^cm"': 1638, 1618, 1605, 1537. 

Anal. Calcd for Q.^^^^- C. 67.60; H. 4.66: N, 2.82 

Found: C, 67.41; H, 4.64; N, 2.53. 

^H-NMR (CDCI3) S : 1.88 (IH. br s), 2.87 (IH, dd, J = 14.4. 10.6 Hz), 3.09 
10 (IH, dd, J = 14.4, 4.4 Hz), 4.72-4.90 (IH, m), 5.02-5.16 (3H, ra). 5.94 (IH, 
d, J = 8.0 Hz), 7.04-7.66 (13H, m), 8.02 (IH, d, J = 8.4 Hz). 

%im 10 6. 

.4- [ [ [ (IRS, 2SR).-2- {^-y JVirxiy =c::^)V) -2-t KP=3{^iX-l- 

. . [4- ( h y /^/W') 31 r ^ /I ;«;/vjJ?^/V'] - 1 -i-y 

15 y^W. 

4- [ [ [ (IRS, 2 SR) -2- i^A^-y JVHruy -2-t: Kp^-:/-1- 

[4- (h y 7/u:^t3p«^/i') ^V'^Jivl ^^/v] rXJli ;i7/UJi?=7U] -1-^7 
hrc^^^/UO. 216g (0. 411^ O^^y— /I'Sm 1 -X Yy^ 

Yxiyyl^^ir,\Wm^\'i^im\Y&Y3t^J>^i^m^\. 6 4ml (1. 6 4^!; 

20 ^mtl^ ^M-c5^KM«^bfco mm^w^. 7K-t?#«?b. %^xm> 

U^Wf. JRiO. 148g JlZ*7 0% 

rap 209-212°C; 'H-MtlR (CDClj-DMSO-de, 200MHz) 6 2.92 (IH, dd, J = 11. 2 Hz, 
25 14,0 Hz), 3.14 (IH, dd, J = 3. 1 Hz, 13.7 Hz), 4.71-4.86 (IH, m), 4.95 (IH, 
d, J = 3.6 Hz), 5.31 (IH, br s), 7.09 (2H, t, J = 8.8 Hz), 7.16 (IH, d, J 
= 7.4 Hz), 7.31-7.41 (4H, ra), 7.50-7.59 (5H, m), 7.79 (IH, d, J = 9.8 Hz). 
8.08 (IH, d, J = 7.4 Hz), 8.91 (IH, 6 , J = 8. 8 Hz) ; IR (KBr) 3281, 1690, 
1640, 1532, 1512, 1329, 1233, 1165, 1125, 1069, 837 cm"M Anal. Calcd for 
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C28HziF4N04-1.0H20: C, 63.52; H, 4.38; N, 2.65. Found: C, 63.45; H, 4.53; N, 
2. 49. 

mmm 107 

N- ( (IRS, 2SR) -2- {4-y7U±u-7:z:.:^/Ty) -2-tKD^i/-l- ( (4 
K 

(IRS, 2SR) -l-T^J-l- {A--7/V^tiy:^=^;V) -3- (4- {Y3y 
;virn:^T}V) — (4 0 Omg. 1. 285ii*/i^) (D 

Ti?h=hy/^ (2 0ml) M(3:3-:7a.ydrv'^,i.#i? (2 7 4mg. 1. 2 
10 8 5 y ^/l') ^3 it^ 1 -^^/W 3 - ( 3 -v^^ ^/WT ^y-fxn IfjU) i^jUT^i:^^ 5 K • 
Iti!*^ (3 6 8mg, 1. 9 25 y^/l^) t5J:tJ«l-t KP^v'-lH-^^>^hy 
Ty-;^ (196mg, 1. 285:y ^/l-) ^;!jnx.T^Mr'i|l«W^ bfc. 
^IttK (1 0 Om 1 ) -C«U. g^^^^/l/ (1 0 Om 1 X 2) ttffll^ 

§*X. ftHfb-g-ife (400mg. 61%) §r#fc„ . . 
mp 144-145°C 

IRvmax^W: 1644, 1580, 1510, 1491, 1481. 

Anal. Calcd for C29H23F4NO3 • 0. IH^O: C, 68.13; H, 4.57; N, 2.74 
20 Found: C, 67.85; H, 4.51; N, 2.53. 

^H-NMR (CDCI3) 6 : 2.80-3.00 (2H, m), 3.30-3.70 (IH, m), 4.50-4.64 (IH, m), 

5.05 (IH, d, J = 3.2 Hz), 6.11 (IH, d, J = 8.6 Hz), 6.96-7.52 (17H, m). 

mmmios 

N- ( (IRS, 2 SR) -2- {4-yMnya^:^/U) -2-t Kp^v/-!- ( (4 

25 - (by :7/u;^P 7^5^/1^) y:^=-ju) ^=f')\d ai.=f-M -A.~ya^j^v^v^r^ 
K 

(IRS, 2SR) -2-T5:y-i- i^^-y jv-^xiy -3- (4- {V^)y 

yau^-jU) -l-yu/^/^jU (^4 0 Oms, l. 285y^/V) CO 
T-feb=ify/U (2 0ml) ^|^lC4-73^y^v'^E#^ (2 7 4mg, 1. 2 
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(3 6 8mg, 1. 9 2^y^/^) *5it;«l-t Ka^v'-lH-^Vi/hy 

Ty^—;v (i96mg. 1. 285y ^jv) ^iaxLT^taT'^m^^Lfco mM 

^tR (1 0 Om 1 ) T'WU g^^rc^/U (1 0 Om 1 X 2) -ettttJLfc. 
^•^T. ^M^b^J^ (4 5 Img, 69%) ^#fco 

mp ise-isTr 

IRvmax'^cm"': 1622. 1609, 1590, 1532. 1510, 1501. 1489. 
10 ^H-NMR (CDCl3) 6 : 2.80-3.02 (2H, m), 3.80-4.00 (IH, m), 4.50-4.70 (IH, m), 
5.06 (IH, d, J = 3.2 Hz), 6.17 (IH, d, J = 8.4 Hz), 6.90-7.60 (17H, m). 

N- [ (IRS, 2SR) -2- {4.-y/V:^xiy:z.=^/V) -2-t Kn^i/^l- [4- 
. ( MJ 7/V;i-n y^-y-JiV] zz-^jV] -3,3, 3- h JJ ^/Ur^aT'n fc:';;^:/ 
15 K 

(IRS, 2.SR) -2-T?y-l- (4-7/U::*-n:73i=/>) -3- [4- ( h!) 7 
/>:^np<f^/l/) :7 3.::^/i']:7°P/>°i^-l-;^— /I'O. 166g (0.530^ iJ^yU) ^ 
3, 3, 3-h!J77U:^n:/Plf;^^^6 8mg (0. 53^y^;V). 1-t Kn 

byTy-z^TK^nifeB Img (0. ss^y^/i-) ^t^V=^Y3 ;vi 
20 0 m 1 X'1t# L/£:iS ^ i -aif^/w 3 - ( 3 -v^^ ^/VT 5 / :/p tV^) ;^/i-4?v^'< 

5 K • :^^o. 1 0 g (0. 5 3 5 y ^/u) Mx:. ^tax— 8feM#bfc„ 
m^mk^TM-miu mmm-ry') ^j^:^wmx^^^ MTKa^-^^j^'^v^r^ 

AT'^. iyV:^^Jl^^mVfc'^. ^«iteg*Lfc„ #bnfca^«^^--=^rf- 

25 efe^t^B JlXftO. 185 g W8 3% 

mp 179-180^:; 'H-NMR (CDClg-DMSO-de, 200MHz) 5 2.79-2.83 (2H, m), 2.90 (IH, 
d, J = 10.6 Hz), 3.01 (IH. d, J = 10.6 Hz), 4.35-4.49 (IH, m), 4.64 (IH, 
d, J = 3. 2 Hz), 4. 93 (IH, t, J = 3. 4 Hz), 7. 06 (2H, t, J = 8. 6 Hz), 7. 17-7. 21 
(3H, m), 7.40-7.47 (4H, m) ; IR (KBr) 3308, 1663, 1514, 1327, 1238, 1175, 
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1113, 1069, 831 cm"^; Anal. Calcd for C„,Hi6F7N02: C, 53.91; H, 3.81; N, 3,31. 
Found: C, 53.84; H, 3.61; N, 3.13. 

mmm i i o 

2-iyi^ti^y^7U-N- [ (IRS, 2SR) -2- i4-yMtiy:c=.jU) -2- 

(IRS, 2SR) -2-T5y-l- (4-7;^;^-a73::=^7U) -3- [4- ( MJ 
ivirxii^'f'jv') y 3L:=.iv\':fxi/^v-\-i^'~}V^ , I56g (0.498^ 
1-y'!7xi^y=f-)V-2-y:^=-)vmB.Q>. lOg (0. 505y^/i-). 1-t Kta 
10 ^^y^yW3r-/-)Vim%1 (0. 5 0^y^/V) trT-feh^Mf/H 

0 m 1 ■fT'iil^ b;^^;5S. b 1 -^^/W 3 - ( 3 -v?^ ^/l-T ^ / Mtv) iJjX^i^^M 
^ K ■ itifife 95mg (0. 50^y ^)V^ ^Mtl^ ^fiT— Bfeiti* Ufc mM 

efe^g^ IlKAO. 2 0 8 g ItX$8 4% 

mp 201-202*^; 'H-NMR (CDCI3, 200MHz) 6 0.73-1.08 (2H, m) , 1.30-1.70 (6H, 
m), 2.38-2.93 (4H,. m), 3.43 (0. 5H, d, J = 3. 6 Hz), 3.53 (0. 5H, d, J = 3. 6 
Hz), 4.34-4.48 (IH, m), 4.80-4.85 (IH, ra), 5.23 (0. 5H, br d, J =8.4 Hz), 
20 5.34 (0.5H, br d, J = 6.6 Hz), 6.88-7.31 (12H, m), 7.43 (IH, d, J = 8. 0 Hz); 
IR (KBr) 3316, 2957, 1645, 1530, 1514, 1327, 1233, 1167, 1123, 1069, 831 
cm"^; Anal. Calcd for Z,^^. C, 69.73; H, 5.85; N, 2.80. Found: C, 69,71; 
H, 5,95; N, 2.63. 

MM 111 

25 N- [ (IRS, 2SR) -2- i^A.-y jvirny ,^=.}V) -2-t Kn^^v'-l- [4- 
{\-y)y}Vi^xi:^f-)V)^yJjv\3i.^)V\-^-^Vxi-^, 6, 7, S-'rhyt 

(IRS, 2 SR) -2-T^/-l- (4-7/^:4-0:7 31 r^/V) -3- [4- ( b y :7 
jVirXl^^JV) ya:.:^)V\'fxiAy-\-i!r—)VQt. 150g (0.479 5 y^/i')^ 
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3-rzfn-5, 6, 7, 8-7^ h7t Ka-:^^^ 1/^^-1-* /I'J^i^i^^ (Ch em. 
Pharm. Bull., 32, 396 8-8 0 (198 4) 0. 11 g (0. 

485];^>'V)^ 1-t Kn^^i/^^-y M;Tl/-y^7KfP^7 3mg (0. 485; 

V ^/v) ^r-feh^-hy^nomi ^x^mw h 1 -^^/w 3 - ( 3 f-zi- 

5 T^yyPtVV) ;^77VJi?i;?-f ^ F •iS^i^9 2mg (0. 4 8 ^ U ^/l^) 

10 efeifefa HXSO. 180g 1151*7 3% 

mp 216-217'C; ^H-MR (CDClj-DMSO-dg, 200MHz) 8 1.49-1.78 (4H, m), 1.97-2.13 
(IH, m), 2.36-2.52 (IH, ra), 2.77-2.93 (3H, m), 3.02 (IH, dd, J.= 4. 3 Hz, 
14.5 Hz), 4.58-4.73 (IH, m), 4.96 (IH, t, J = 4. 2 Hz), 5.28 (IH, d, J = 3. 6 
Hz)i 7.08 (2H, t, .J-8.8Hz), 7.30-7.56 (6H. m), 7.72 (IH, d, J = 2.2 Hi), 

15 7. 89 (IH. d, J = 2. 2 Hz) ; IR (KBr) 3260, 1642, 1534, 1514, 1346, 1327, 1231, 
1165, 1123, 1067, 837 cnf'; Anal. Calcd for C^jH^iFM'- C, 62.79; H, 4.68;. 
: N, 5.42. Found: C, 62. 68: H, 4.45; N, 5.33. 

mmm 112.. 

2-^Vi>/U-N- [ (IRS, 2SR) -2- (4-7/1^;^^ 7:n^/I/) -2-t:Kc^ 
• 20 v"-!- [4- ihVy^^^^y^'^M ^^i^^yl ^^)^'\ "3, ^'f-JVzf^jV 

r% K 

(IRS, 2SR) -2-T5/-1- {A.-y jVHrn-y :x.:^jV) -8- [4- ( MJ 7 
)Vi^xi :f.=f]V)y:^:=^)V\-fxx/<V-\-i^—)VQ. 264g(0. 843^ y^/^)s 
2-^^v?/U-3, 3-i^p<^/^7''^^^^0. 17g (0. 8 4 5:y^yW) . 4-N, 
25 N-v'p^^/^T^y t°y v^:/0. lOg (0. 845y^/l')x 1-t KP=3rv^'<:/ 

)/h yT/-/w7KfP#io. i3g (0. 8 4 5y*/i') ^r-fe h= hyyn 0ml 

^XW^ Ullf' h 1 -^^f-JV- 3 - ( 3 -i^^ =^-}Vr ? y :/n tVV) ;^7yl'/j?v^^ 5 K • 
:^^:i:o. 1 6 g (0. 8 4 ^M^. 6 0'C-e3 V^W^\^f^o SlS^ 
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-r-^. i/y;^;yyi-^iiLfcm. «SrMJE^*tfco ^^fiftBimm^^M Vzf 
efe^H^ MO. 2 0 6 g W4 9% 

mp 175-176'C; 'H-NMR (CDCl^, 200MHz) 6 0.76 (3. 5H, s), 0.90 (5.5 H, s), 
5 1.80-1.93 (IH, m), 2.15-3.02 (5H, m), 4.25-4.40 (IH, m), 4.48-4.53 (IH, nO, 
4.92-5.04 (IH, m), 6.76-7.45 (13H, m) ; IR (KBr) 3551, 2967, 1651, 1507, 1333, 
1154, 1127, 1123, 1069, 835 cm"'; Anal. Calcd for C29H31F4NO2: C, 69.45; H, 6.23; 
N, 2,79. Found: C, 69.09; H, 6.28; N, 2.80. 

mmm us 

10 N- [ (IRS, 2SR) -2- (4-77U:^a73;=yl') -2-t Ka^i/-1- [4- 
{\''9y7V:^nyt=f-JV) ^l^i^jU] :r.=f-;u] -3, 4-i;'t Ki2-2 H- 1 , 

1) 2, a-v't K.ndrv-^S#^^5^yl< 
. . 2, 3-J\i Kn^i^^S#^5. 029g (3 2.. 63^ U ^1 0%±i: 

15 ^b7K*<^ y^^y -/mm 8 0 m 1 ffT- 3 B TOiiii^jS LfCo 

i^^^v">^-c^^. v'y;(7<5^v^^iiLfc^. ^»Mra*bfc„ n^fifzmmm ■■ 

=|!|fel§fH I1XS4 . 4 3 9 g l(X*8 1 % 
20 mp 77-78°C; 'H-NMR (CDCI3, 200MHz) 5 3.96 (3H, s), 5.65 (IH, s), 6.80 (IH, 
t, J = 8. 1 Hz), 7.11 (IH, dd, J = 1.5 Hz, 7.7 Hz), 7.37 (IH, dd, J = 1. 1 
Hz, 8.1 Hz), 10.89 (IH, s) ; IR (KBr) 3465, 3100 2850, 1674, 1468, 1437, 1321, 
1269, 1194, 1152, 1076, 1009, 837, 758 cm'^; Anal. Calcd for CaHgO^: C, 57.14; 
H, 4.80. Found: C, 56.93; H, 4.94. 

25 2) 3, 4-v'fc KP-2H-1, b-^:yi/^J-t^-^\f^^-Q-^jvi^:ym.:^=^/\y 
2, 3-v?h Kp:3{^i/^SW^7{f-/H. 8 70 g (11. 125y^7V). 1, 
3-v^yp^yp/^°^^2. 2 5g (11. 1 ^ y^/v) ^ 1>A6. 15g 

(4 4. 5 5:!J^/U) ^N, N-v^T^^/t^^N/W-iNT^ K2 Om 1 cj'-fe O'CfC-C— 
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7 11g M7 4% 
5 'H-NMR (CDCI3, 200MHz) 8 2.18-2.29 (2H, m), 3.89 (3H, s), 4.25 (2H, t, J 
= 5.7 Hz), 4.30 (2H, t, J = 5.7 Hz), 6.95 (IH, t, J = 7.9 Hz), 7.12 (IH, 
dd, J = 1.8 Hz, 8.0 Hz), 7.36 (IH, dd, J = 1.8 Hz, 7.8 Hz): IR (neat) 2953, 
1732, 1478, 1454, 1296, 1262, 1225, 1138, 1080, 1044 cm"^ 

3) 3. 4-v't Kn-2H-1, 5-<lyy^i>^^-^}^'>-6-yUjU^<ym 

10 . 3, 4-v?t Kn-2H-1, 5-^^yv^;^-'¥-fet°>'-6-:^/W#:/i?p^f-/H. 6 
1 5 g (7. 7 5 7^ y^yu) (D;i^/—Jl^2 0ml -X h^t: Ku77>'l Om 
m?£tClN7K^ft;-^-hy e^i^TK^^l 5. 5ml (15. 5 % VBjU) ^Mx.. 

e^^ft i|Ji*l. 3 7-6g IK^9 1% 

nip 68-70^:; 'H-NMR (CDCI3, 200MHz) 6 2. 29-2. 40 = (2H, m), 4.30 (2H. t, J = 
. 5.8 Hz), 4.5Z (2H; t, J = 5.6 Hz), 7.09 (IH. t, J = 7.9 Hz), 7.24 (IH, dd, 
J = 2.0 Hz, 8.2 Hz), 7.85 (IH, dd, J = 1.8 Hz, 7.6 Hz): IR (KBr) 3171, 1725, 
20 1478, 1348, 1264, 1022, 752 cm'^: Anal. Calcd for C10H10O4: C, 61.85: H, 5.19, 
Found: C, 61.77: H, 5.49. 

4) N- [ (IRS, 2SR) -2- (4-7/P:^P :7a^=7l^) 

[4- (MJ:7/U;^-pp{^/U) ^yi^/U] ai^^/l^] -3, 4-v?t Kp-2H-1, 5- 

25 (IRS, 2 SR) -2-T5y-l- (4-7/l';^n:7ai^/U) -3- [4- (hi; 7 

;u^tt/^/i') ya:.^j\/\-:fx2^<y-i-:^—/uo. 2 6 2 g (0. 8 3 6 ^ y^/^)^ 
3, 4-v?t Kn-2H-1, 5-^V)/v?:r=¥*fetr^^-6-:*7V>J?:/^0. 1 6 g (0. 

84^y*/^)^ 1-t kp^v'^:/^ hury— /VTkfpi^o. i3g (o. 34 
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JVr ^J-fxi 5 K • it^itO . 16g (0. 845:y ^/U) 

5 tiSr#fCo 

J(X»0. 36 Ig JlX^8 8% 
mp 155-156°C; 'H-NMR (CDCI3, 200MHz) 5 2.05-2.16 (2H, m), 2.93-2.97 (2H, 
ra), 3.69-3.86 (2H, m), 4.09-4.20 (3H, m), 4.55-4.67 (IH, m), 5.10 (IH, t, 
J = 3.3 Hz), 6.98-7.15 (4H, m), 7.26 (2H, d, J = 7. 8 Hz), 7.38-7.52 (4H, 
10 m), 7.76 (IH, dd, J = 1.8 Hz, 7.8 Hz), 7.92 (IH, br d, J = 7. 8 Hz) ; IR (KBr) 
3279, 1636, 1541, 1512, 1325, 1264, 1231, 1169, 1121, 1069, 1044, 837 cm"^ 
Anal. Calcd for C^^^^f^'Qi- C, 63.80; H, 4.74; N, 2.86. Found: C, .63.63; H, 
4.72; N, 2.80. . . ■ 

■ mmm 114. 

15 N- [ (IRS, 2SR) -2- {A--7/V:^ny -2-t: Kp ^i^- 1 - [4- 

(IRS, 2SR) -.2-T^/-l- i4.-y/U:tnyau:^/U) -3-14:- 
)Virn:^=f)V) y^:^jv\-:rx2/<V-\-ir—jV0. 15-9g (0. 5 0 8 5:y*/v) 

hmmim-r y y vj^^ smg (i. 025 y^/^) Kn:77>i om 

20 1 cfJ-Cjl^f P> p P^^^^i^v^/V 0. 09inl (0. 615y ^M^. 

25 efe)^^ JlXftO. 190g 4X^8 4% 

mp 151-152'C; 'H-NMR (CDCI3, 200MHz) 5 2.68-2.91 (3H, m), 4.08-4.22 (IH, 
m), 4.81 (IH, br d, J = 8. 8 Hz), 4.94 (IH, br s), 5.00 (2H, s), 7.06 (2H, 
t, J = 8.6 Hz), 7.17-7.40 (9H, m), 7.48 (2H, d, J = 7.8 Hz); IR (KBr) 3337, 
1694, 1539, 1327, 1163, 1121, 1069, 829 cm-'; Anal. Calcd for C^^^O^: C, 
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64.43; H, 4.73; N, 3.13. Found: C, 64.46; H, 4.77; N, 2.94. 

mmmii5 

N- [ (IRS, 2SR) -2- {4-y/U:tti^a:.=./v) -2-fc Kn^f^^y-l- [4- 

5 (IRS, 2SR) -2-r^/-l- (4-7/V:tP7ccc:::/^) -3- [4- (MJ7 
y^i^/u] 7'p/^°:/-l-:^■— /I^O. 401g (1. 280^ U ^/U-) 
ti^SlTK^-^hy 1>A0. 2 2g (2. Se^y^/l^) ^xh7t Kn77i^l 0 
ml -7K2ml EfiT?Jt#LJfe35Sf,>{^pa^^cn^/l.O. 15ml (1. 54^^^ 

Sfe^^ JUliO. 41 3 g M8 4% 

mp 143-144°C; ^H-NMR (CDCI3, 200MHz) 5 1.15 (3H, t, J = 7. 0 Hz), 2.67-2.95 
15 (3H, m), 3.93-4.20 (3H, m), 4.71 (IH, d, J = 8. 6 Hz), 4.95 (IH, s), 7.08 
(2H, t, J = 8.6 Hz), 7.21 (2H, d, J = 8. 0 Hz), 7.39 (2H, dd, J = 5. 5 Hz, 
8.5 Hz), 7.51 (2H, d, J = 8. 0 Hz); IR (KBr) 3318, 1690, 1547.. 1329, 1163, 
. 1117, 1069, 829 cm"'; Anal. Calcd for C19H19F4NO3: C, 59.22; H, 4.97; N, 3.63. 
Found: C, 59.28; H, 5.10; N, 3.63. 

20 mmm n e 

N- [ (IRS, 2SR) -2- (4-77V:tP7=c=/W) -2-\i Vu^'-y-l- [4- 
(IRS, 2SR) -2-r^/-l- {4-y/\^:tn-:7:t,=^;U) -3- [4- (hVy 

/v^Uy^i^/u) y:x.^jv\ yu/^v-i-'^—jvQ . i7ig (0. 546^ y^/i/) 

25 t^^TKS-^-by »>i^9 2mg (1. 0 9^ y^/l') h 7 t \^X2yyl^l Om 
1 ^ T*it# P> ^ p o^m^yt^y^^^O. 10ml (0. 6 5%V ^/l') ^ 
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Sfe^g^ 4X1:0. 168g 11X^7 2% 

mp UZ-llStJ; 'H-NMR (CDCI3, 200MHz) 5 0.82 (9H, s), 2.66-2.92 (3H, ra), 3.67 
(2H, br s), 4. 14 (IH, br s), 4.72 (IH, br d, J = 8. 2 Hz), 4.95 (IH, br s), 
7.08 (2H, t, J = 8.6 Hz). 7.22 (2H, d, J = 8. 0 Hz), 7.39 (2H, dd, J = 5. 2 
5 Hz, 8. 4 Hz), 7.50 (2H, d, J = 8.0 Hz); IR (KBr) 3326, 2967, 1690, 1545, 1327, 
1127, 1069, 833 cm"^; Anal. Calcd for C22H2SF4NOJ: C, 61.82; H, 5.90; N, 3.28. 
Found: C, 61.47; H, 5.85; N, 3.04. 

mmmi 1 7 

N- ( (IRS, 2SR) -2- (4-y/U:tnycc::^;U) -2-t Kctdj-v^-l- ( (4 
10 - (by 77U:^n7«5^/^) :7zi:^:=^/U) :3L.^JV) - 1 ^ 1^ V^^/l^Jjs 

.5 K 

(IRS, 2SR) -1- (4-:7/U;a-P7 3:=yi-) -1-t (4- (h 

y 7« f^/V) :73ir^/V) -2-7'nlf/l^T5:/ig^it (1 5 Omg, 0. 4 3 

• 5 y ^iv) <rMW.^^fV (5ml) Wik\^ 1 '-yy^ ui^s^/UTjs^^/u^ n y K ( i 

15 07mg, 0. 47^ y^/t-) *3cl:tJ«^MW7K (5ml) ^M^XmUX'^^m 
nLtZo KJSJR^tH: (50ml) U S^^^^/l- ( 5 0 m 1 X 2) Xifytii L 

T'iffi^L. mn.^^^jy^-^^'^^-yb-^'^^^^^x. mm^m d o 9mg, 5 

20 0%) flr#fc„ 
mp 176-177'C 

IRv max^^cm"^: 1508, 1325, 1223, 1161, 1129. 
Anal. Calcd for C26H21F4NO3S : C, 62.02; H, 4.20; Ni 2.78 
Found: C, 61.73; H, 4.20; N, 2.74. 
25 'H-NMR (CDClj) 6 : 2.40-2.62 (2H, m), 2.95 (IH, br s), 3.56-3.70 (IH, m), 5.15 
(2H, s), 6.60 (2H, d, J = 8.0 Hz), 6.79 (2H, d, J = 8.0 Hz), 6.90-7.04 (2H, 
m), 7.20-7.40 (3H, m), 7.40-7.56 (2H, m), 7.70-7.84 (IH, m), 7.91 (IH, d, 
J = 8.0 Hz), 8.05 (IH, d, J = 8.0 Hz), 8.20-8.30 (IH, tn). 
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. N- ( (IRS, 2SR) -2- {4-y/U:t\=i'7:i^:^/U) -2-t Kp drv'- 1 - ( (4 

- {h]}y/v:tn:!i^;v) -y zc^^jV) -n'- Vc^^v) 

(IRS, 2SR) -1- (^A.-y iV-^uy ^:=.;V) - 1-t KP=arv'-3- (4- (b 
5 y -2->^ntV^T^>'J&^lll (1 5 Omg, 0. 4 3 

^JJ^/W-) (Z)T-ferb=h]J/l' (lOml) ^^tC hU :nf^/UT 5 V (0. 0 8 9in 
1, 0. 6 4 5: y^yU) :fe<J:t>'l-^:75^/^-r y^/T^- h (0. 0 6 2ml. 0. 
4 3 5 y^>'U) ^iPxi. ^MT'«««^LfCo mM^i^ (50ml) T'WL. 

g^^cc^/u (5 om 1 X 2) -ettm L/co ttffl?^^ 1 Nm^. 1 -i^imwL-r h y i> 

mmm^mm:^^/^ -^^S^iJ-VjO^^fjS^^^-^-C. «JS{b^#l (13 5mg, 6 

5%) ^ntc. 

rap 222-2231C 

IRv max'^cm"': 1661, 1638, 1557, 1510. 
16 Anal. Calcd for Cj^HaF^NaOa: C, 67.21: H, 4.60: N, 5.81 
Found: C, 67.02; H, 4.47; N, 5.78. 

■ ^H-NMR (CDCI3) 5 : 2. 47 (IH, dd, J = 14. 4, 10. 0 Hz) , 2. 78 ' (IH, dd, J = 14. 4, 
3.6 Hz), 4.20-4.40 (3H, m), 4.91 (IH, br s), 6.36 (IH, s), 6.92-7.10 (5H, 
m), 7.22-7.40 (5H, m), 7.40-7.58 (2H, m). 7.74-7.94 (3H, m). 

20 mmm 119 

■ N- ( (IRS, 2SR) -2- {4-y/U:t\^y3:.=^/l') -2-t Kpdrv'-l- ( (4 

- {hDy/i^:tnyi^M y:^^M ^^/u) -N'- (4- {Y)}y;v:i-u 

(IRS, 2 SR) -1- ^A.-y jvirviy z^z:.}v) -i-t Kp=3p-:/-3- (4- (h 
25 ^)yjvirn:^'i-}V)y=c,=^)V)-2.--fxi\^/vr%:yW^M.^\^^m%, 0. 4 3 
^y^/i') ©r-feh^hy;^ (lOmi) Wi\^\-^)^'f-n^rx:y (o. 0 8 9m 
1,0.645: y^/w)*3J;t>'4-hy:7/k:tci7«f^/k:73^::^/i/^yv'T^— h(o. 
061ml, 0. 43^y ^;!jdx.. ^ig.T'«»Lfco KJ$;:ijK^7K (5 0 
ml) -C^U i^^^/l- (5 0ml X 2) T'ttmLfc„ tttU^Sr 1 N^i^x 1 
187 



wo 02/059077 



PCT/JP02/00532 



(1 3 9mg, 6 5%) ^ntCo 

mp leo-ieit; 

5 IRv max^'cm'^' 1659, 1605, 1557, 1508. 

Anal. Calcd for Cj^HigF^NjOj: C, 57.60; H, 3.83; N, 5.60 
Found: C, 57.61; H, 3.59; N, 5,65. 

^H-NMR (CDCI3) 8 : 2.60-2.92 (2H, m), 3.50 (IH, br s), 4.22-4.50 (IH, m), 4.80 
(IH, d, J = 8. GHz), 5.01 (IH, s), 6.75 (IH, s), 7.00-7.18 (2H, ra), 7.18-7.60 
10 (lOH, m). 

mm^ 120 

N- ( (IRS. 2SR) -2- {4:-y/\^^ny:^=^jU) -2-}i h^u^i^~l- ( (4 
- {h]}y;v:tn;i^;u) y cc^/u) -n- (1-^7^ l^^/Ppff^ 

15 1) (4RS, 5 SR) -5- (4->'/V:tn73.=/U') -4- ( (4- (MJ 

yzx^z^/v) -1, ^-:t^i^v'IJ■v^^^-2-:t:/ (ig, 2. 9 5 

^ V (DN, N-v^p< ^/U7^/UJ^T ^ K (10ml) 6 0 %7k*fb-^ h 

y e^-t. (1 4 2mg, 3. 54 ? V ^M^. ^UXl 5^^m#Lfc. SJSS 

1; K (4 8 0ml , 3. 2 5 5!!^/^) ^:M^. 1B#K 
20 m^Lfc. K/i&^^Tfc (10 0ml) T'«L. g^gl^x^^U (.1 0 Om 1 X 2) T' 

=4:1) xmmi^. i^-(yyi:ii^°/i^=^-T/\^—^'^f-yt^bnm^^'tx. (4 

RS, 5SR) -5- i4-yjU:tV2y:x,^/l') -3- (l-:^7^J' t'^7V^5^>'U') -4- 
25 ( (4- (h})7/v;t-i3 7«^/v) 7 7«^/w) -1, 3-:^^iJ- V U V- 2- 

:^^/ (1 . 2 3 g , 8 7%) Sr#fco 
mp 136-137°C 

IRvmax'^cm'': 1748. 1609. 

Anal. Calcd for C28H21F4NO2: C, 70.14; H, 4.41; N, 2.92 
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Found: C, 70.15; H, 4.23; N, 2.78. 

^H-NMR (CDCI3) 6 : 2.34 (IH, dd. J = 14.4, 8.0 Hz), 2,81 (IH, dd, J = 14.4, 
5.2 Hz), 3.70-3.84 (IH, m), 4.24 (IH, d, J = 15.2 Hz), 5.28 (IH, d, J = 7.6 
Hz), 5.40 (IH, d. J = 15.2 Hz), 6.48 (2H, d, J = 8.2 Hz), 6.76-7.10 (5H, 
5 m), 7.14-7.56 (5H, m), 7.70-8.00 (3H, m). 

2) (4RS, 5 SR) -5- (4-7/i';j-P73i=^/l^) -3- (l-•:^:7^^=/^^ 

'f-}^) -4- ( (4- (hy 7yi';e-P7«5"/^) yz^^jV) ^^/v) -i, 

^-J^-y-l-iirV (lOOmg, 0. 2 15!J^/V) <o:s^9 J—JV (2ml) 
S^^TKM-t- h y AtKM ( 1 3 Om 1 ) ^n^^ 4R#mSit»SLfco SJS 
10 Wi^i^ (50ml) ^^:x.=f-)V ( 5 0 m 1 X 2 ) Tttffl Lfc„ ttW?^^ 

v^-fyr/pf/U^— r/^-'>dri^:/ii*e3W^^$^T^ (IRSv 2SR)-1- 
(4-:7/l';^-P7ai=/l/) -2- ( {\--ry^\y=^)V:^=f}V) T%J\ -3- (4- (h ' 
15 y 7/^;e-p ^ ^yl^) 373:.^/^) - 1 -:/ci/nV — 7U (29. 6 m g , 31%) ^#fco 
rap 94-95°C 

IRvmax'^cm"': 1605, 1510, 1325. 

Anal. Calcd for.C2,H23F4N0: C,. 71.51: H, 5.11; N, 3.09 
Found: C, 71.40: H. 5,07; N, 2.98. 
20 'H-NMR (000X3)6: 2,45 (2H, d, J = 7.4 Hz), 3.02-3,14 (IH, ra), 3,71 (IH, br 
s), 4.03 (IH, d, J = 13.2 Hz), 4,33 (IH, d, J = 13.2 Hz), 5.06 (IH, d, J 
= 3.6 Hz), 6.92 (2H, d, J = 7.6 Hz), 7.00-7.16 (2H, m), 7.20-7.58 (9H, m), 
7.70-7.88 (2H, m). 

3) (IRS, 2^^)-\-(^A~y)V-^Xiya:.:=L)V)-1-{{\-^y^\y=^}V 

25 9^=f-)V) r%J) -3- (4- {Y^)y)Vi^xi^^iv\ y ^:^fV) ~i--fn/<y^/u 
(lOOmg, 0, 2 2^y-^/^) ©M^^/k (5ml) ^iSiCTirf^yi-^py 
K (2 2 5ml. 3, 3^y^/l-) *J it^lSMW^lc (5ml) t:MK.Xm.U-Cm 
^fil#Lfco SJS^^^tK (5 0ml) X'^^U l^^^^^/l- (5 Om 1 X 2) T-tt 
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1 ) x-mm Lmmit^ii^ ( 4 5 m g , 4 1 %) 

IRvmax^W: 1622, 1508, 1456. 

^H-NMR (CDCI3) 5 : 2.32 (3H, s), 2.73 (IH. d, J = 11.0 Hz), 3.32-3.76 (3H, 
5 m), 4.76 (IH, s), 4.82 (IH, d, J =15.6 Hz), 6.50-6.64 (2H, m), 6.70-6.84 
(2H, m), 7.00-7.18 (3H, m), 7.40-7.60 (6H, m), 7.82-8.00 (2H, m). 

mmm i 2 1 

N- ( (IRS, 2SR) -2- {4-yj\^:t^ya:.=./l') -2-t Kn^f^v'-l- ( (4 

10 :ij/U7^^-f-% K 

1) (4RS, 5 SR) -5- (4-7yU;^P7ai=7U) -4- ( (4- ( h y 7;^;^ 

73.=/U) ^^/>) -1, v^:/-2-;d-^^ (5g, 14. 7 

5 y^/l^) (^N, N-v'^ ^/l-2f:/WAT 5 K (3 0m l) m&\:i6 0%7i^miti- h 
y !>A (710mg, 17. 75 y^/l-) ^ADX. ^^^T' 1 5:5>W#bfc. 
15 3 ( 5 m 1 , 8 0 5 y ^JD^. 1 L/c, R^M^7i<. 

(3 0 0ml) T'Wt. gf^^^/l' (2 0 Om 1 X 2) T'ttffi Lfcb ff&tHIStrTKx 

isfp:feJt7kT-i5fci#-Ls i^TKfiSig-^^^v-iJ' AT'i^j^^iteif* vtzo-mmm^.i^-f 

yyuMa^^T-zV-^^-^^^t^P^^f^^^^X, (4RS, 5SR)-5-(4- 
r?^^;^^^^;:;/^) -3-p<f^yu-4- ( (4- (h y 7/^;e-P7<^/^) 7air^/U) p{ 
20 ^/W -1, 3-;r=arf->^y v?^-2-:i-i^ (4. 7 6g, 9 1%) ^#fco 
mp 77-78*0 

IRvmax™^cm-': 1759, 1609, 1514. 

Anal. Calcd for Ci8HisF4N02: C, 61.19; H, 4.28; N, 3.96 
Found: C, 61.25; H, 4.21; N, 3.96. 
25 'H-NMR (CDCl3)6: 2.45 (IH, dd, J= 14.2, 7.2 Hz), 2.77 (IH, dd, 14.2, 7.2 
Hz), 4.30 (IH, q, J = 6.6 Hz), 5.59 (IH, d, J = 8.0 Hz), 6.92 (2H, d, J = 
8.0 Hz), 6.94-7.08 (2H, m), 7.10-7.20 (2H, ra), 7.44 (2H, d, J = 8. 0 Hz). 

2) (4RS, 5 SR) -5- (4-7/^:rn:7.ii:::i;U) -3-^^yW4- ( (4- 
ih]}'7/i':tn;<^ju) y :x.=-)V) -l, 3~:;i-^-f-y]} -Jy-2-:tl^ (4. 
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5 6 g, 12. 9 ^ y ^/U) <r>:r.^J-jV (2 0ml) 8 ^^TK^iL"^ h y 

1>A7KTO (8. 0 7ml) ^Mtl. 3B#ra»31^SLfc, SJ5&»7K (2 0 0m 
1) T'#«?U S^^^^^/l' (2 0 0ml X 2) T'ttmUfc^ ttffl?K^7k. mx-^. 

5 )\^^-7-}V-^^^^^1i-^hW^^%^X^ (IRS, 2 SR) -1- (4-:7/l/;e-p 
73i::^/V) -2- {:^^)VTXA -3- (4- ( b y P f-^V) 7a::-/V) - 

l-yp/-?/-/!^ (3. 34mg, 79%) ?S:#fCo 
mp 79-80^: 

IRvmax™W: 1618, 1605, 1510. 
10 Anal. Calcd for C17H17F4NO: C, 62.38; H, 5.23; N, 4,28 
Found: C, 62.38; H, 5.11; N, 4.27. 

^Hr-NMR (CDCI3) 5 : 2.41 (3H, s), 2.44-2.60 (2H, in), 2.84-2.96 (IH, m), 4.94 
(IH, d, J = 3.2 Hz), 7.00-7.12 (2H, m), 7.18 (2H, d, J = 8.0 Hz), 7,32-7.50 
.(2H, ra). 7,52 (2H, 'd, J = 8.0 Hz). 
15 3) (IRS. -\- {A-yjVirxiy a^:=.)V) -7.- {^^)vr%;) - 

3- (4- (hy :7/V;^-n;»{^/V) y -l-7"p/-«y— (1 5 Omg, 0. 

4 6 $ y ^/V) ©g^ig^^/U (5 m 1) h-r/^i5'-p y (7 6m 1 . 

• 0 . 5 0 ^ y ^jV) *3 J;U?iaMW7lc (5ml) S:An;?.TMT- 6 Lfc. 
mM-^i^f^ (5 0ml) T«L. W^^^f^ (50ml X 2) T^^ffi JAW 

v'y ;(;y/W;^7 7Ai^ P-r hi5^'7:7^— (^^rf-i^ : g^^^^/l'=4 : 1-1 : 1) 

-CJt^bg^i^^^/^ -drf-^-^^bSJ^^^^T. mmo^m (leemg, 7 

5%) ^#fCo 
mp 196-197°C 
25 IRvmax'^W: 1605, 1510, 1325. 

Anal. Calcd for ^A^^- C, 69.85; H, 4.81; N, 2.91 
Found: C, 69.76; H, 4.89; N, 2.80. 

^H-NMR (CDC^S: 2.48 (3H, d, J = 4. 4 Hz), 3.02-3.30 (IH, m), 3.60-3.78 (IH, 
m), 6.08 (IH, d, J = 8. 6 Hz), 6.24-6.36 (IH, m), 7.00-7.50 (6H, m), 7.58-7.80 
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(9H, m). 

N- [ (IRS, 2SR) -2- (4-7/U:ti3 7ai=^7l-) -2-t KDdf->;/-i- [3- 
(1, 1, 2, 2-v-hy'7/U:tn:i^h^iy) ^l^i^/^l ^^/^l -6 , K 
5 p-SH-^i^y [a] v'i^'P^:/x>'-l-:^7/^7}?dri^3: K 

1) 3- {4-y/l-:^viya^=L,u) [3- (1, l, 2. 2-xh7 

3- (1, 1, 2, 2-7^ h7:7/l';^-na:h^v') f/ix^V6. 70g (32. 2 

^y^/l^) . N-^'n^^iJ'i/W 5: K5, 73g (3 2. 2%3=t)V) , 2, 2' 

10 -Ti/t^";^ (-i'y:/5^p=h y/i^) i omgc>pg:i:^b^*3 omiM^o. 5B# 

aL^fvau^7-jv-rimw\^tL„m>tmwL(omk-kWBm^\.x^ s-ci. i., 2, 

15 (4-7/^;tP^>'yV^l') @^^^^/^6. 15 3g (2 9. 2 7 5 U ^/W) © 

.1 , 2 -v?y h dr ixj^ij^ ^ 5 0 m 1 ^?i^tC7kmT 6 0 %im\\:rt h y i^©^^£tlJ/^° 
y.:7 ^ 1 . 1 7- g (29. 3 5 y ^/u) triPx.. ^(r>%^ 0.5 ^.^1it# 

. . Ufco rttlJ:±T*#fc3- (1, 1, 2. 2-r h7 7/w:4-P3:-h'3ri/) ^Vv'^v:/ 

P 5 K<^ 1 . b ^v^rn^ ^ 1 0 m 1 ^fg^^^fiT^Px.. ^MT' 8 B#PhW# 

20 Lfco Rj^;^^^7K(ca^\ g^^^^/i-T' 2 mttffi Lfco m^tc^mm ^^tk^n- 

efe^fs J|JiS7. 5 3 9 g ItK$6 2% 
25 rap 53-54°C; 'H-NMR (CDCI3, 200MHz) 6 1.12 (3H, t, J = 7. 1 Hz), 3.34 (2H, 
d, J = 7.6 Hz), 4.10 (2H, q, J = 7. 1 Hz), 4.56 (IH, t, J = 7. 3 Hz), 5.89 
(IH. tt, J = 2. 8 Hz. 53.1Hz), 7.04-7.16 (5H. m), 7.27 (IH, t, J = 7.7 Hz), 
7. 99 (2H, dd, J = 5. 5 Hz, 8. 7 Hz) ; IR (KBr) 1728, 1682, 1597, 1325, 1275, 
1236, 1205, 1157, 1134, 1100, 847 cm"^; Anal. Calcd for CjoHi^FjO^: C, 57.70; 
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H, 4.12. Found: C, 57.71; H, 4.15. 

2) (2RS, 3RS) -3- {4-y/U:i-nya^^/U) -3-h [3- 
(1 , 1 , 2, 2 -7^ h 7 :7/l';^-n h ^Z^) ^l^t^ju'] -fn t";^ i/^o^^/V 

70 g (3 4. S^y^/W-) ^P^^;U:r,^T/l^8 Omlf^X-m^ 
5 b7K« W l>«'^by!>i>>2. 61g (68. 9^y ^/V) ^^M-X^M^, 

-3-:^^y-2- [3- (1, 1, 2, 2-x ^^:77^;^-p^c hdf-i/) 
T'P t°:^^^i?^^/^7. 176g (17. 24 5 U ^/l-) cDv^^n^/^jc 

10 T^i-3 om 1 mm^m.m.xMx.. ^o^^ 2B#FBiit^f K«wMi?;s:iJ> 

6/1-3/1) . 

15 l|Zfl:7. 2 9 5 g Ml 0 0% 

^H-MR (CDCI3. 200MHz) 6 0.93 (3H, t, J = 7. 1 Hz), 2. 90-3. 04 :(4H, m), 3.89 
(2H. q, J = 7. 1 Hz)-, 5.02 (IH, t, J = 3.6 Hz"), 5.88 (IH, tt. J = 2.9 Hz, 
53.2 Hz), 6.95-7.10 (5H, m)-, 7.24 (IH, t, J = 7. 8 Hz), 7.37 (2H, dd, J- = 
5. 5 Hz, 8. 7 Hz) ; IR (neat) 3463, 1725, 1510, 1302, 1279, 1227, 1198, 1159, 

20 1123, 839 cm"^ 

3) (2RS, 3RS) -3- K^-y jVirxiy -3-t Kp:^v^-2- [3- 
(1, 1, 2, 2-7-YyyfV^xi:i^Y^^y)^v^J,v\-:fxi\^isr'yn. 

(2RS, 3RS) -3- (4-7/U:tn>'j:=^;V) -3-fc Knidei/-2- [3- (1, 
1, 2, 2-7" h7:7yl/;d-P^ h^ix) ^^v^/l-] 7°c2 t°;r^^^:3i^/l.7. 25 2 
25 g (17. 3 3 ^ y ^/V-) <^P«i5'/— /1'3 Om 1 -7" t Kn:77>'3 Cm 1 ^ 

^^^^:lN7m^l^•:^^y i>A7K^ii^3 4. 7ml (3 4. 7 5 y ^71-) ^ipx.. ^ta 
g^^a.f-;v-c2[aittmbfc„ m4?)fc^M^M7KW-^ b y "^A-e^it, m^^w. 
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e^^^ 1|X*5. 7 9 5 g 1|X*8 6% 

mp 116-1 17*0; 'H-NMR (CDClj, 200MHz) 6 2.92-3.08 (3H, m), 5.06 (IH, s), 5.88 
(IH, tt, J = 2, 9 Hz. 53.2 Hz), 6.94-7.09 (5H, m), 7.23 (IH. t, J = 7.9 Hz), 
7.36 (2H. dd, J = 5.4 Hz, 8.6 Hz): IR (KBr) 3370-2850, 1713, 1229, 1206, 
5 1186, 1115, 841 cm"^; Anal. Calcd for C18H15F5O4: C, 55.39; H, 3.87. Found: C, 
55.51; H, 3.68. 

4) (4RS, 5 SR) -5- (4-77l';^P73.^/^) -4- [3- (1, 1, 2, 
2-r h7 7/i^;^p^h^i/) ^l^x^/U] -1, 3-:t^-fy^]}i?:y-2-:i-> 

(2RS, 3RS) -3- (4-:7/l-:^P7cc^/^) -3-t Kp=¥^x-2- [3- (1, 
10 1, 2, 2~'rhyyMnzi^h^i/) zfnYi'^ymA:. 5 44 g (1 

1. 64^y*/^) <Dx h7t KP7^i/4 Om l^»MJa^9^/^T5>'2. 4 
3ml (17. 5 5 JJ^M , i:?:7a.^/^7^J;^7i^!J./^7:^;'K3. 52g (1 2. 8 

15 3/1-1/1) . v^^f^/l-:i:-7^/V-^=¥-9-:/ct>3l^^'fbtT. @6^i^^#flo 
efe^HB IlX^4. 24 ig W9 4% 

mp 135-136'C; 'H-NMR (CDCI3, 200MHz) 5 2.20-2.36 (2H, m), 4.26 UH, dt, J 
= 5.5 Hz, 8.6 Hz), 4.97 (IH, br s), 5.80 (IH, d, J = 8.2 Hz), 5.90 (IH, tt, 
J = 2. 8 Hz, 53.0 Hz), 6.88 (IH, s), 6.95 (IH, d, J = 7.6 Hz), 7.07-7.17 (3H, 
20 m), 7.31-7.39 (3H, ra) ; IR (KBr) 3241, 1740, 1514, 1236, 1223, 1196, 1144, 
1127, 851 cm"^ Anal. Calcd for CigH^FsNOa: C, 55.82; H, 3.64; N, 3.62. Found: 
C, 55.96; H, 3.77; N, 3.38. 

5) (IRS, 2SR) -2-r%J-\- {A-y }V:^ny -3-[3- (1, 

1, 2, 2-7" y zr,:^)V\ -fxi/^^y-x-isr—JV 

25 (4RS, 5 SR) -5- (4-:7/U';^-p:7 3^ri/^) -4- [3- (1, 1, 2, 2- 

'r\'yy)Vytxia:~V^^y)^V-J'}V\-\, 3-:t^f-:/]} i^y-2-:ty4. 06 9 
g (10. 5 1^y^/U) t^mihi-hV ^Al. 68 g (4 2. O^Vt/U) ^ 
y -/W 3 0 m 1 -tK 2 m 1 cpT*. 6 mmMmmM LfCo SJi£?^*7kT'#f? U 
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efe^^B M2. 9 6 1 g 8% 

mp 87-88*0; ^H-NMR (CDCl,, 200MHz) 8 2.38 (IH, dd, J = 10,4 Hz, 13.8 Hz). 
5 2.81 (IH, dd, J = 3.0 Hz, 14.0 Hz), 3.27 (IH, ddd, J = 3.4 Hz, 4.9 Hz, 10,4 
Hz), 4. 65 (IH, d, J = 5. 2 Hz), 5. 89 (IH, tt, J = 2. 8 Hz, 53. 1 Hz), 7. 00-7. 13 
(5H, 111), 7.30-7.40 (3H, m) ; IR (KBr) 3368, 3250-2720, 1508, 1211, 1199, 1127, 
1101, 1044 cm-^ Anal. Calcd for qAeFsNOg: C, 56.51; H, 4.46; N, 3. 88. Found: 
C, 56.43: H, 4.50; N, 3.58. 
10 6) N- C (IRS, 2SR) -2- (4-7/1^:^0 7 ai^/U) -2-t Kd^rv'-i- 
[3- (1, 1, 2, .2-X h7:7/l';^Pai ^i/'v^/V] -6. 7- 

v'kKo-SH-^^/i/ [a] v'^n^yx^^-l-^/V^^f-SlK 

(IRS, 2 SR) -2-T$y-l- (4-:7/W:tn7:t=7k) -3- [3- (1, 1, 
2, 2-'rV7yj\^:i-ri:j^V^i^)yzr.=.;V]zfxi/<iy-l-:^—;V0. 173g(.0. 
15 4 7 9 5y^/l') . 6, 7-v?fc Kn-5H-^i^y [a] xi^zf7'l^-l--^;V 
Ml^m.90ra.% (0. 4 8 5: U */U) , 1-fc Kn^f^v^^^'y h ]] T^— /^7K^#> 
7 3mg (0. 4 85y^/W) ^r±V=^VV/^\Ora\^X^W^\.tj:i)^-hl-:^ 

3 - ( 3 -iy/ =f-)VT %J~fn tVl^) ■):)jVi^V^ 5 K • W^M. 9 2 m g ( 0 . 
48^y^/i-) ^?aT-M#Lfc„ Rf&ltW^^^/H^lWU 

e^^^B HXSO. 2 1 6 g W8 5% 

mp 176-177^:; 'H-NMR (CDCI3, 200MHz) 6 1.93-2.05 (2H, m), 2.15-2.24 (2H, 
25 m), 2.67 (2H, t, J = 5.8 Hz), 2.78 (IH, dd, J = 10.8 Hz, 14.4 Hz), 3.00 (IH, 
dd, J = 4.2 Hz, 14.4 Hz), 3.61 (IH, d, J = 3.6 Hz), 4.60-4.73 (IH, m), 5.03 
(IH, t, J = 3.8 Hz), 5.73 (IH, d, J = 8. 2 Hz), 5.88 (IH, tt, J = 2. 5 Hz, 
53.1 Hz), 5.92 (IH, td, J = 5. 4 Hz, 12.2 Hz), 6.20 (IH, d, J = 11.8 Hz), 
6.94-7.17 (8H, m), 7.30 (IH, t, J = 7.8 Hz), 7.43 (2H, dd, J = 5. 6 Hz, 8.4 
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Hz); IR (KBr) 3270, 1640, 1510, 1227, 1198, 1127 cm-^ Anal. Calcd for CaHasFsNOj: 
C, 65.53; H, 4.93; N, 2.64. Found: C, 65.39; H, 4,84; N, 2.63. 

mmm 123 

N- C (IRS, 2SR) -2- (4-:7;i/:tP73i::^;k) -2-t: Kn^Srv'-l- [3- 
5 (1, 1, 2, 2-x ]>7 7/V:tnJ^h^V) ^i/v^yV] ^^/l'] -5, K 

1) 5, e-v't Kn-:h:7^5' 1^:^-1 

8-k Kt2d5^^X-5, 6, 7, 8-r- h7t Fn-^^^J' V^'-l-;^77W7i?>'^^^;l' 
(Tetrahedron, 53, 1596 9-15982 (199 0) M) 5. 
10 0 2 9 g (3 2. 6 3 ^ P ^/l') ^1 0%it«^<Dp{ ^y-zV^^ES Om 1 ^X^ 

J>.^n'7Y^yy^-\z.xmm\^X (--^i^^/i^^^^>'^= 6/1) . S6<J#>^ 

i^fe^^i*: itXAO. 2 3 9 g 11X^17% 
15 'H-NMR (CDCI3. 200MHz) 6 2.23-2.34 (2H, nO, 2.81 (2H, t, J = 8.2 Hz), 3.89 

(3H. s), 6.22 (IH. td, J = 4.8 Hz, 9.7 Hz), 7.14 (IH, t, J =7. 5 Hz), 7.25 
■ (IH. d, J = 7.4 Hz), 7.33 (IH, td, J = 1.6 Hz, .10.2 Hz), 7.69 (IH, dd.- J 

= 1.5 Hz, 7.7 Hz); IR (neat) 1721, 1264, 1142, 781 cm"^- 

2) 5, a-v't KP-:^:7i5' I/^^-l-;^7/^7j?i/^ 

20 5, 6-v^t Kn-:^7i? Vi^-l-;&/^zi?:/^p{'?^^t'0. 276g (1. 4665 
3'^/V)(0:/^'^ J'-JVZ Omim.kCl^imih'rV^it^J^^iif^WlSiS. 8 Oml (8. 

R]t>m^mm:i\^tcm. mm^^^^xzmmmLtc. mt^t^^^mmt^m^mk-rh 

25 #fCo 

efe^^ HX»0. 158g W6 2% 

mp 119-120°C; 'H-NMR (CDCI3, 200MHz) 6 2.25-2.36 (2H, m), 2.83 (2H, t, J 
= 8. 2 Hz), 6.27 (IH, td, J = 4. 8 Hz, 9.7 Hz), 7.19 (IH, t, J = 7.6 Hz), 7.32 
(IH, d, J = 7.4 Hz), 7.49 (IH, td, J = 1.6 Hz, 10.0 Hz), 7.87 (IH, dd, J 
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= 1.3 Hz, 7.9 Hz), 11.60 (IH, br s) ; 

3) N-[(1RS, 2 SR) -2- (4-:7/V:;^-o:7:x.=/U) -2-t 
[3- (1, 1, 2, 2-^b7 7/U;a-a3:-hdri/) ^^/i^/V] :x.^jU-] -5, 6- 

5 (IRS, 2 SR) -2-r^/-l- (4-:7yl-;e-n7ai:::^/U') -3- [3- (1, 1, 
2, 2-7^ h7:7/l':e-P3i hdrv/) :7j^— /^]:7'D>'^°:/-l-^— /VO. 20 3 g(0. 
56 25!;^/i^) , 5, 6-J\^h'ni-y^u:y-i-:fy/u:^>'m9 8me (0. 5 
e^y^/i^) . 1-t KP=^v-<i/>'M;ry-/^7K?n«^8 6mg (o. se^y 

^/I^) ^r-feh-hy/HOml tfJ-ejt^ 1 -zn^/U- 3 - ( 3 -v'p^ ^7l-T 

10 ^ / tVk) ;^7/UAj?i;»-i' ^ F • ItmitO . llg (0. 56^y ^/i^) ^Mk.. 

nbfiftmmmiri^^ Vfxi tr/i^a.— ryi^-- ^^arf-^^J; tJi^^^fciLT. 

15 efe^* JlXfiO. 24 2 g W8 3% 

mp 165-166^:; 'H-NMR (CDCI3, 200MHz) 5 2.18-2.28 (2H, m), 2.70-2.85 (3H, 
m), 3.01 (IH, dd, J = 4. 5 Hz. 14.3 Hz), 3.57 (IH, d, J = 3.6 Hz), 4. 59-4.- 73 
(IH, ra), 5.04 (IH, t, J = 3.8 Hz), 5.67 (IH, d, J = 8. 2 Hz), 5.89 (IH, tt, 
J = 2. 8 Hz, 53.1 Hz), 6.00 (IH, td, J = 9. 3 Hz, 9.4 Hz), 6.34 (IH, d, J = 

20 10,0 Hz), 6.85 (IH, d, J = 6.6 Hz), 6.99-7.14 (7H, m), 7.31 (IH, t, J = 7. 6 
Hz), 7.43 (2H, dd, J = 5.4 Hz, 8.8 Hz); IR (KBr) 3266, 1640, 1514, 1209, 
1123 cm"^; Anal. Calcd for CjaHMFsNOj: C, 64. 99; H, 4.67; N, 2.71. Found: C, 
65.05; H, 4.66; N, 2.75. 

%m\ 12 4 

25 N-C(1RS, 2 SR) -2- (4->^>'^;tni ^'n^^/I^) -2-t [3- 
(1, 1, 2, 2-r h 7:7/1^:^-0 h^i/) ^^'v^/U] a: ^5^/1/] -6, 7, 8, 9 

(IRS, 2 SR) -2-T^y-l- (4->'/l-:ta7ai^7^) -3- [3- (1, 1, 
2, 2-r hy7/U:^n^ ^^v') :73i^/V]:7'n/-?i/-l-:^— /UO. 2 5 9 g(0. 
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7 175y^yw)^ 6, 7, 8, 9-r hyt Kn-5H-^:/y [a] v'tJ'n^:/ 

'ry-i-:fy/U7^yW^o. 14 g (0. 72^j;^7i'), 1-t Kodri/^vyM; 

Ty-7^7Kfl]|^0. llg (0. 7 25^^71^) ^rr-feh^hy^HOmltf'X'^ 

«^ L>fe:05 b 1 -:r.^/U- 3 - ( 3 -v^T^ ^yl-T ^ / tVi^) ;^7/^7j?v'^ ^ K • 
5 0. 14g (0. 7 2 ^ y^/l-) %ilPx.. ^|g.T'-lfilit#bfCo 

Sfe^^H IRSO. 3 3 9 g I|X^8 9% 

10 mp 194-195t); 'H-NMR (CDCI3, 200MHz) 6 1.41-1.63 (4H, m), 1.71-1.80 (2H, 
m), 2.57-2.63 (2H, m), 2.72 (IH, dd, J = 10.9 Hz, - 14.5 Hz), 2.73-2.79 (2H, 
m), 3.03 (IH, dd, J = 3, 8 Hz, 14.4 Hz), 3.52 (IH, d, J = 3.8 Hz), 4.63-4. 76 
(IH, m), 5.02 (IH, t, J = 3.8 Hz), 5.60 (IH, d, J = 8. 8 Hz), 5.89 (IH, tt, 
J = 2.8 Hz, 53.1 Hz), 6.68 (IH, dd, J = 1. 5 Hz, 7.4 Hz), 6.93-7.14 (6H, m), 

15 7.26-7.35 (2H, m), 7.43 (2H, dd, J= 5.4 Hz, 8.6 Hz); IR (KBr) 3270, 2926, 
1638, 1530, 1514, 1227, 1211, 1125 cm-^ Anal. Calcd for.CjjgHjsFsNOj: C, 65.28; 
H, 5.29; N, 2.63. Found: C, 65.23; H, 5.58; N, 2. 64. - 
^Ji^5iJ12 5 

4-:7yP^P-N- [ (IRS, 2SR) -2- {4-y/U:tx^y:^=^/\^) -2-t Kp=¥ 
20 i^-1- [3- (1, 1, 2, 2-r b7:7/k:^n^ h^ri/) ^^/v'/l/] ^^/i^] •:^:7 

(IRS, 2 SR) -2-T5y-l- (4-7/^^p7j^^/1') -3- [3- (1, 1, 
2, 2-r h7:77U:^na:hdE^V) 73i=7l^]7'n/-?>'-l-:t— /UO. 16 5g(0. 

4 5 7 5;y^;w) ^ 4-y/U:tvi-l-i-y 7mg, (0. 4 6 5:y^/v) , 

25 1-t Kn^v'-^^y MJr^'— /V7k^tl7 Omg (O. 465y^/^) ^:T± V 
h y /H 0 m 1 T'M# \^^it)^ h 1 3 - ( 3 -v^pi ^jUT 5 7 7°p ifM 

:^/u:^^M 5 K ■ m.mm.8 zmg (0. 46^y ^/i^) sriBx.^ mu.v-mmwL 
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It5t*0. 198g 1151*8 1% 
mp 186-187^;; 'H-NMR (CDClj-DMSO-dg, 200MHz) 8 2.89 (IH, dd, J = 10. 1 Hz, 
14. IHz), 3.00 (IH, dd, J = 4. 8 Hz, 14.4 Hz), 4.69-4.84 (IH, m), 5.00-5.06 
5 (2H, m), 5.93 (IH, tt, J = 2. 9 Hz, 53.1 Hz), 6.98-7.57 (13H, m), 7,75 (IH, 
d, J = 8,0 Hz), 8,06 (IH, d, J = 7. 4 Hz) I IR (KBr) -3272, 1640, 1624, 1601. 
1535, 1512, 1229, 1198, 1127, 835, 760 cm"^; Anal. Calcd for C, 
63.04: H, 3.97; N,-2.63, Found: C, 63.05: H, 4.17: N, 2.49. 

%mm 12 6 

10 N- [ (IRS, 2SR) -2- {A:-y JVirny :i:.:^jV) -2-t FPdr^/-l- [3- 
(1, 1, 2, 2-7" h7:7/l^^P^ hdr^/) '<:/v?/l'] J^^/l^] -5, 6, 7, 8 
-•r h7t: Kt3^i/y [a] v'^ P:t^xi^-l-*/^#^f-5 K 
1) 7, 8, 9,. 1 0-x t Kp^:/)/ Ca].->iJ^p;^iJ^7^i^-5 (6H)- 

15 ^-y zxu::=-)V^^^:y^1 ^ . 16g (13 6, 1 ^ iJ ^/U) . N, N-v'^ 9^7^ 
fi^f\^K7 ^KO. lml©7"^.•7tFP:77V130ml ^?aT'^^k;r^if 
y/H7. 8ml (2 04 5 JJ^/U') ^MTLfc^. -^rO^^O.-.SHtrait^Lfco 

mtr}\^%=-'OJ>'^Q. 3g (2 7 2 5 y^/i-) omft;^^w:/2 5 Om 1 M 

20 Wikw^ htat^h. :itii^±x-mcmmm<om.ity^ 21 msk-^ 3 0 

25 1) , 

mnrntp^ JixAie. 9ig iiz*7i% 

^H-NMR (CDCI3, 200MHz) 6 1,47-1.59 (2H, m). 1,75-1,91 (4H, m), 2,93 (2H, 
t, J = 6.8 Hz), 3,05 (2H, t, J = 6,6 Hz), 7,16-7.44 (3H, m), 7.65 (IH, dd, 
J = 1. 5 Hz, 7. 7 Hz) ; IR (neat) 2930, 1667, 1445, 1260, 752 cm"^ 
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2) 5, 6, 7, 8, 9, 10-^^f-}i\^n^yy ial 

7, 8, 9, 1 0-7^ hy t Fi2^:/y [a] v'^n:^iJ'X>'-5 (6H)-;ti^ 
16. 91g(9 7. 0 5 5; y^/U') (Dp^^S'y— 0 Om l^l^JC, 7k^^T^ tK 
5 UKcX'lbWr ^•')tf^^^• 67g (97. 1^1) ^/i') L-f oJflxfc^> ^fi 

efe)^^ iRiie. 5 7g JlR^9 7% 

rap 79-80^:; ^H-NMR (CDCI3, 200MHz) 5 0.87-1.06 (IH, m), 1.30-1.66 (5H, m), 
10 1.85 (IH, d, J = 2,8 Hz), 1.88-2.00 (IH, m), 2.05-2.22 (IH, m), 2.69-2.86 
(2H, m). 5.12-5.21 (IH, m), 7.08-7.30 (3H, m), 7.54 (IH, dd, J= 1.4Hz, 7.4 
Hz) ; IR (KBr) 3293, 2917, 1451, 1028, 760 cm"^; Anal. Calcd for CiaHieO-O. IH2O: 
■ C, 80.95; H, 9. 17. Found: C, 80.93; H, 9. 14. 

3) 4- (t KP^^r^^^^yl/) -5, 6, 7, 8, 9, 1 0-^^lMi Kp^^^^ 
15 [a] v^^t3;4-^r:^-5-;^— 

5, 6, 7, 8, 9, 1 O-^^f-t Fci-^i/y [a] i/^P:r:J'7^^'-5-:t^ 
. /H6. 34g (9 2. 7 0^11^/1') iN, N, N' , N' -r K7^^/VJ^^ 
l/i^v'T^i^S 0. 8g (2045y^/V) <??^^f-i/2 0 Om l^^lci, tK^pT 
T'l. 6Mn-7'5^/^y^!i7iN(D-^drf-^^S?^l 2 7m 1 ( 2 0 4 ^ y ^/l-) 
20 TL/c^. 3 5t)T— 8feii#L7to ^m^tJ^- 7 8'Cir)^4P Lfc^. #V^;fc K 

^ hi^^:7^'- (-^^f->'/@^^3i^7l-=6/l) MU 6, 7, 8, 9, 10, 
25 1 0 a-^^f-t KP-2H-i/iJ'n;*-iJ'i5' [c d] [2] ^i/y':7 7>-2-;^->'© 
fe^^ife (15. 8 5 g) -^m-mL^h bT#fCc 

;!K*{l:y^!^'^T/^5 = !>-^2. 97g (78. 4 ^ y •=&>'V) ©X h 7 t Kp 
7i^l 50mm«l::. 7K^^T^ ±TWci^#:<Z)x h7t KP:77i/l 00ml 
"mi^Wf ^J&T' 1 l*rait# LfCo ^liS:?^Sr» bfc^. tK 3 m K 1 5 %7K 
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71^^:=.^ A ^(Z)^ * mux- 2 mmwM ufc, ^ c^^fci?^ 5ii vxm^ . 

efe^^ JlRill. 74 g JtZ$6 1% 

rap m-mv,; 'h-nmr (cdcIj, 2oomhz) s o.ee-o.ss (ih. m), 1.24-1.44 (2h, 

m), 1.55-1.79 (2H. m), 1.93-2.11 (3H, m), 2.76-2.84 (2H, m), 2.94 (IH, s), 
3.46 (IH. br s), 4.46 (IH, dd, J = 8. 4 Hz, 11.2 Hz), 5.02 (IH, dd, J = 2. 9 
10 Hz. 11.7 Hz), 5.44 (IH, t, J = 8. 1 Hz), 7,06-7.23 (3H, m) ; IR (KBr) 3220, 
2922, 1449, 1053, 1009, 754 .cm-^- Anal. Calcd for CuHigOj: C, 75.69; H, 8. SO. 
Found: C, 75.72; H, 8.99. . 

4) 4- [ [ [t e r t-;/^/!^ (v?;^^/l-) ixDyU] ^^rV] -5, 6, 

7, 8, 9, 1 Kn^;/y [a] v'i:^p;^i^xi/-5-;t-/l' 

15 4- (t Kn:^^^^^^/^) -5, 6, 7. 8, 9, 1 O-^^f" t Kp^^-^ [ a ] 
iX^p;r^-r:/-.5-:t.— /.H 1. 5 1g (5 5. SO^U^/l^) s 4-N, N-i>p« 

f-vi^r^y tru v^:/o. 5g. h y j^^/i^t 5 :/ 9 . 3 3mi (6 7. o^y^/v) 

.. (DT'hy^ l^nyyy'l 0ml ^m^. t e r t -l/^/l't^^ ^/l^i!^ nui/ 

yy9. 25g (61. 4^y^/v) ^iMx.. ^(Di^-t-vmWVtLo RJ^sm^yk 

20 mm^^/i^x 2 mmm l/c. m^timmm^mMm'^if^^'t^j^^xn^. 

iife^ft: J|X»17; 90g J|X^10 0% 

^H-NMR (CDCI3, 200MHz) 8 0.08 (3H, s), 0.14 (3H, s), 0.91 (9H, s). 1.23-1.57 
25 (2H, ra), 1.60-1,77 (2H, m), 1.91-2.06 (2H, m), 2.86 (2H, t, J = 4. 8 Hz), 
3.93 (IH, br d, J = 4.8 Hz), 4.79 (IH, d, J = 12.4 Hz), 5.04 (IH, d, J = 
12.0 Hz), 5.30-5.40 (IH, m), 7.07 (IH, dd, J = 2.0 Hz, 7.2 Hz), 7.16 (IH, 
t, J = 7.3 Hz). 7.23 (IH, dd, J = 2.0 Hz, 7.4 Hz); IR (neat) 3412, 2928, 
2855, 1472, 1462, 1254, 1073, 835, 779 cra-^ 
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5) t e r t-:/^/l' (5, 6, 7, 8-7" h 7 1 Kp'O'V' C a] n:^^-r 

4- C [ [t e r t-'f'f-f^y iX^^'J-jV) i/"^) jV\ t^^/I-] -5, 6, 7, 

8, 9, 1 Fn^^'y [a] v'^p::^-^7'>'-5-;^— /H 7. 90g 

5 (5 5.8 4 ^ y^/V) . V')^^fVT%y\ 5. 6ml (112 ^ U ^/l-) > 4 

-N, N-v'^^/i'T^y v^i^o. 68g (5. 5 8 5 y ^/v) <7)T-fe h= h y 

7H OOml^f^fJlTk^^T^ 7{^>':^/l'Ji^=-'^i5'ny K9. 5 9g (8 3. S^y 

^jV) (or^ h^hy/nomi ^^^7K?&T?iT tfco r ^xtcimb y ^ i> a s . 

55 g (8 3. s^y^/w) ^M^. ^mx^Q^mmi^tL. 

. ^g^LfCo #e>ttfcagi^^N, N-:^pf^;v*yi-AT5 K80mUct;5^L 
1, 8-i?Ti^\fZ^^n [5. 4. Ol -l-^^y^-^y I 6 . 7ml (I12^y 

^/v=i5/i) . mm^m^o 

m^m:W iK»i o. 9 4 g we 5% 

. ^H-NMR (CBClj, 200MHz) 8 0.10 (6H, s), 0. 95 (9H, s), 1.37-1.49 (2H. m). 1.67 
(2H, br s), 1.99-2.07 (2H, m), 2.74 (2H, t, J = 5.9 Hz), 4.67 (2H, s), 5.95 
20 (IH, td, J = 6. 7 Hz. 11.5 Hz), 6.32 (IH, d, J = 11.2 Hz), 7.10 (IH, dd, J 
= 1.3 Hz, 7.5 Hz), 7.22 (IH, t, J = 7. 8 Hz), 7.35 (IH, d, J = 7.6 Hz); IR 
(neat) 2928, 2855, 1472, 1464, 1254, 1111, 1078, 837, 777 cnf' 
6) 5, 6, 7, 8-r h7t FO'OV^ [a] v'i5' P:ti5'x^^-l-^/M^/ 

25 t e r t-:/^/^ (5, 6, 7, 8-X b ^ t Kn^^/y [ a ] i/i^ ^;r^5'x^- 
l-^/^P< h=Sr->) 0. 9 4g (3 6. 16 5y^7l') (DThy 

K©X b7t Ki37 7:/^?S4 3. 4ml (43. 4 ^ y ^/l^) ^JPxi. ^MT' 1 
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1) . mmmtco 

M^mi^ HX*5. 4 9 9 g JlK^S 1 % 
5 'H-NMR (CDCI3, 200MHz) 6 1.40-1.52 (2H, m), 1.60-1.74 (3H, m), 2.00-2.11 
(2H, m), 2.76 (2H, t, J = 5.8 Hz), 4.68 (2H, d, J = 5. 6 Hz). 6.03 (IH, td, 
J = 6. 7 Hz, 11.7 Hz), 6.50 (IH, d, J = 11. 6 Hz), 7.14-7.28 (3H, m) ; IR (neat) . 
3324, 2926, 2853, 1449, 1065, 1007, 766 cm"^ 

7) 5. 6, 7, 8-7- hy't: y^'^^yy lal -y^n^^'rl^-l-^/l^T^l^m 
10 5, 6, 7, 8-x byt Fn^i^y [a] ^'^i3:t^7^:/-l-'l'>'^^25'y — ;V 
5. 4 19g 8.. 7 8 ^V'^M (Dr±Vy 10 OmimmK. ^il^T.M:^ 
^uJ^mi. 20 g (7 2. OSy^^V-) tmm6m\t::^2 0m\\mm\^fz. 

^y^y)m^itLx.^ mmtrnti. 

IR*2. 4.1 3 g 11X^4 2% 
mp 164-165°C; ^H-NMR (CDCI3, 200MHz) 5 1.46 (2H, br s), 1.72 (2H, br s), 
20 2.03 (2H, br s), 2.81 (2H, t, J = 5. 8 Hz), 5.98 (IH, td, J = 7. 2 Hz, 11.6 
Hz), 6.85 (IH, d, J = U.8 Hz), 7.29 (IH, t, J = 7. 8 Hz), 7.45 (IH, dd, J 
= 1.4 Hz, 7.8 Hiz), 7.94 (IH, dd, J = 1.4 Hz, 7.8 Hz); IR (KBr) 3080-2520, 
1690, 1451, 1408, 1275, 924, 770 cm"'; Anal. Calcd for CijHiA: C, 77.20; H, 
6.98. Found: C, 77.38; H, 7.06. 
25 8) N- [ (IRS, 2SR) -2- (4-7/1^:^0 -2-t Kp^v--!- 

[3- (1, 1, 2. 2-r h7 7yW;^PJ:.b^i^) ^^/i^/V] -5, 6, 

7, 8-rh7t Kn^:/y [a] v^^ D:^^-r 5 K 

(IRS, 2SR) -2-r^y-l- (4-y/l^:ttiy:xi:^jU) -3~l3- il, 1, 
2. 2-'TYyyA^ii-n3^Y^'y)y:^:=-;v']-y'n/<y-l-:t—jvo. 2 74g (0. 
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7 5 8 5!;^/v)^ 5, 6, 7, 8-r by t Kd'^i^y [a] v'^ p;^-^5'x>- 
l-;^;/^7j?i^^O . i5g (0. re^u^/W^ 1-t FP^iz-^i^y h y ry— 
yvTK^i^o. i2g (0, re^y^/i') ^T-feh^MJ/n omi«f»-eM#bJ^i 

1 -jc^/w 3 - ( 3 - 5^7i^T 5 y7"n hVi-) v'^ $ K • 0 . 1 

5 5 g (0. 7 6 ^ y^/i') ^Jnx.. ^?&x— iifem^ufco Rf&^^i^^^f'/vic^ 

l|X»0. 3 6 5 g W8 6% 

10 mp ISg-igO'C; 'H-NMR (CDCIj, 200MHz) 8 1.34-1.49 (2H, m), 1.53-1.73 (2H, 
m), 1.95-2.06 (2H, m), 2.70 (2H, t, J = 5.9 Hz). 2.77 (IH, dd, J = 10. 4 Hz, 
.14.4 Hz), 2.97 (IH, dd, J = 4.2 Hz, 14.4 Hz), 3.91 (IH, br s), 4.58-4.71 
(IH, m), 5.04 (IH, t, J = 3.7 Hz), 5.80 (IH, tdy J = 6. 8 Hz, 11.8 Hz), 5.88 
-.(IH, tt, J = 2.9 Hz. 53.0 Hz), 6.01 (IH, d, J 7.8. Hz), 6.10 (IH, d, J = 

15 11.8 Hz), 7,00-7.13 (5H, m), 7.17-7.32 (4H, m), 7.41 (2H, dd, J = 5. 5 Hz, 
8. 5 Hz); IR (KBr) 3272, 2928, 1640, 1535, 1514, 1225, 1198, 1128, 777 cra"^; 
Anal. Calcd for CsoHasFsNOj: C, 66.05; H, 5.17; N, 2.57. Found: C, 65.96; H, 
5.13; N, 2.55. 

mmm 127 

20 N-C(1RS, 2 SR) -2- {4-:7/V:tP7a:^/U) -2-t [3- 

(1, 1, 2, 2-7" b7:7yv;tP3^h=3E^v') ^>'v';v] -B-^^/we, 
7-v^fc Kp-SH-^^'}/ [a] i/^p^y-r>'-l-:^;/i'zJ?^f-5 K 
1) 6-7«^/^-5-:^dry-6, 7, 8, 9-x t FP-SH—^i^y [a] 

25 6, 7, 8, 9-7" h^t KP-5H-^^^y [a] v'^ p^:/x>-5-;^^2 4. 
99 g (15 6. O^y^/t') t^^i^7«^>'^4 2. 2g (4 6 8 ^ y */U) 

h7tKP77i/i50mi mL\^^w^ 6 0 %im\\i-r h y i> j^(om^<yy 

A^ymW^\ 2. 5 g (3 12 X3=^i\A ^nTLtdk. l^F^Mii^gbfCc Rf& 
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^)Vi3 yj:.^n-^h^yy^ -KXmM LT (^^^l^/$m^^^^= 1 5 / 1 ) . 
5-:t^y-6, 7, 8, 9-T b7t Kn-5H-^^y [a] i/^^-.:/7-V-6- 
5 JiX*#fc^K#:03x b^tKn:77>'250inl ^^SICtK^&T 6 0 %7\^miti- h 

V y ^ >'Umm 6.86g(i72^y ^/i^) ^inxi^ o . 

5 mmmw bfco ^g-^tu- B^^it/^/i-ss. 2 g ( 2 3 4 ^ y */^) ^ 0 t:-r';()fi 

mn^WPf IlXfi3 5. 13g W9 7% 

*H-NMR (CDCI3, 200MHz) & 1.49 (3H, s), .1.69-2.08- (3H, ra), .2.25-2.38 (IH, 
m), 2.70-3.00 (2H, m), 3.62 (3H, s), 7.13 (IH, d.. J = 7.4 Hz), 7. 23-7; 46 
15 (3H, m) : IR (neat) 2949, 1740, 1686, 1451, 1262. 1236, 1215, 963 cm-' 

- 2) 6-7«^^V-6, 7, 8, 9-x h.-7t: Kt3-5H-'<vy [a] i/^ u^zf^r 

6-^^/W5-:^-^y-6, 7, 8, 9-x h 7 t Ko-SK-^^^y [ a ] v^iJ' n 

^:/x^-6-;&7^#>^^ 5^/1^3 5. i3g (15 1. 2 5:y^/i-) 0 

20 m 1 100ml ^^SrllO X:X~mim UfCo RliSM^ Ltz^M^^ 

MLT (-^drf->'/@^^^^7W=6/l) . i6«J#»?r#^c:o 
ilXS2 5. 3 6 g l(X^9 6% 
25 'H-NMR (CDCI3, 200MHz) 5 1.22 (3H, d, J = 6. 6 Hz), 1.51-2. 15 (4H, m), 2.85-3. 10 
(3H, m). 7.19-7.42 (3H, m), 7.67 (IH, dd, J = 1. 7 Hz, 7.5 Hz); IR (neat) 
2932, 1686, 1597, 1448, 1223, 737 cm"» 

3) 6-7«^/^-6, 7, 8, 9-x by t Ki3-5H--<>-y [a] ^'iJ'P-^T'x 
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6-^f^/W6, 7, 8, 9-X t KP-5H-'<>'y [a] v'iJ'n^yT^i^- 
5-:^>'2 4. 9 3 g (14 3. 1 ^ y <Dp« ^ y — 5 Om 1 ^^SlC, 

m^mi^ JtZ»2 5. 60 g Il5t^lOO% 

^H-NMR (CDCI3, 200MHz) 5 0.85 (1. 5H. d. J =7.0 Hz), 0.90 (1. 5H, d, J = 6. 8 
10 Hz), 1.52-2.18 (6H, m). 2.59-2.73 (IH, m), 2.92-3.10 (IH, m), 4.61 (0. 5H, 
dd, J = 2. 2 Hz, 6.8 Hz), 4.89 (0. 5H, s), 7.05-7.23 (3H, m), 7.28-7.35 (IH, 
m) ; IR (neat) 3382, 2924, 1454, 1034, 747 cm-^ 

4) 4- [ [ [t e r t-T/^/l^ (v?;^ ^/l') V!)/U] y!-^iv\ -6-^^ 

7, 8, 9-r h^k KP-5H-^:/y [a] v^^o^:yx^^-5-;r-/V 
15 6-^9^yW6, 7, 8, 9-x h7t KP-SH-^i/y [a] v'^5^P^7'7"^/- 
5-::^— /V2 5. 17g (142. 85 y^7>) ,};N, N, N' , N' -r h^T^^f- 
yVo^^l.^^/i^^r 5>'4 7. 4g (3 145y^/V) (0^^^^y1h{Sm.\'^WL\^. 
%^-rX\. 6Mn-:/^;uy5"lJ'A(D-^dE^f-:/:^?Rl 9 6ml (3 145^^/1-) 

20 fc T-f X 3 0 g ^JJPKL. m# b^ti-^T'M tfc. ai&SS^7KX'« 

L. ii:^iiT'^i3:Lfc^. @^^^^/u-t?3iEitttiiLyc:„ m^tzMm^n^wm^ 

^5'^•x'^:^^7 7^-(--dfi^://g^^^9">'^=6/l) j;:iiL. 9-^f-7W7, 8, 

9, 9 a-x h^t KPv'iJ'P^^'^ Cc d] [2] ^^^^^^7^-2 (6H)-:t 
25 (9. 0 6g) ^Itfe^^l^i: LT#fc„ 

;jc*<by5^l>AT7P5^l>ii>l. 70 g (44. 8 5 y^/l-) <DX h^t Ki37 
7^1 0 0ml ^^^Jj:. }:.xmmW(n>'rV7^YnyyV2, Oml^ 

^^^IriSTU ^ttT'l^FBrn^uyho K/iS?K<Sr7kf^Lfc^. tKi. 5m K 15% 

im.\^-y b y !> i>>7K^^ i . 5 m u tk 4 m i ^iii«T tT. ii5!iij(D7k*^b; y ^ 
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-1/2) 4- (t Kn^v'pJ^yW) -6-;^5^;V-6, 7, 8, 

5 h Kn-5H-^>'/ [a] v^i5'P^7'xi/-5-;f-/K^^;t^#J (8. 7. 6 2g) 

±T'#fc^fl2s 4-N. N-i^Tf^/l'T^y v'^/O. 2g. hU^f-zt-T^^ 
7. 4 9ml (5 3. 7 ^V^/V) OTVvi: V^^y^l 0 OmimiiZ. 
T't e r t->^^/l'v'p«^^^^ocfv'7>7. 42g (4 9. 2 5 U •^/l') ^JPx.. 

• 10 ^o**-i«Lit# Lfco mm:^f-^^x 2 mttw mi^m 

, .-6/1) . mmt:mtio 

M^Wi^ H5ifil4. 43g 1|X$3 2% 
15 'H-NMR (CDCI3, 200MHz) 5 0.08-0.13 (6H, m), 0.91-1.16 (12H, m), 1.39-2.11 
(5H, nO, 2.54-2.70 (2H, m), 3.18-3.33 (IH. m), 4.57-5.11 (3H, m), 7.04^7.14 
• .(3H, m); IR (neat) 3416, 2955,. 2928, 2857, 1472, 1462, 1256, 1070, 837, 775 

5) t e r t-:7>/^ (S-^f^/we, 7-v't ]^u-5H-^l^y^ [a] v'^P-^ 

20 yxy-i-^/^p« h^v') i^P^^/Vv^yi^ 

4- [ [ [t e r t--/^/^ (t^^^/V-) '>y>'V3 ^^i^l :^^J^'\ -^e-ptf-ZW 
6, 7, 8, 9-7" h7t FP-5H-^:/y' [a] i^:J'ci^:/-ri^-5-;t--/H 4. 
43 g (4 5. 0 2^y^/V) . by^i^^/VT^^^T. .5 3ml (5 4. O^y^ 
)V) , 4-N, N-v^7«5=-/l-T^y t°y v'^O. 55g (4. 5 0 ^ y -^E-z^) (OT^ 

25 b^hy7k5 0ml^|gl3:7K?&T^ ^^?>'^''^>i^-Z^^P'y K5. 67g (49. 
5 $ y ^/V) (DT^h::^hy/HOml ^l^^7kj^T?lST LfCo :i tblC^ft U ^ 
A2. 86g (67. 55 ^jBx.. ^m^^bfCo SJS^^tK^- 

mk^WBM"^ ^f^o nhKfzBm^^. N-v^p< ^/u^cyu^r 5 K 5 0 m Uc: 
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■^j6^U 1, S-v^TiPlfiXtJ'D [5. 4. 0] -T-e^VT^^-l 3. 5ml (9 

l|Xi:5 . 6 0 8 g 11X^4 1 % 
^H-NMR (CDCI3, 200MHz) 6 0. 10 (6H, s), 0.94 (9H, s), 1.92-2.17 (4H, m), 2.00 
(3H, s), 2.60 (2H, t, J = 6. 4 Hz), 4.70 (2H, s), 6.32 (IH, s), 7.04-7.15 
(2H, m). 7.32 (IH, d, J = 7. 8 Hz); IR (neat) 2928. 2857, 1254. 1109, 1078, 
10 835, 775 cm"^ 

6) S-^^/l^-e, 7-:;^t KP-5H-^i^y [a] i/^P^:7'-r:/-l-'l'/V7« 

t e r t-zff-zl- (8-7«f^/wa, 7-i?t: KP-5H-^>'y [a] V^^^^fy- 
■ V-\-^)V^y^^y) i^:^^)V%/yy^. 5 94 g (18. 4 9 5: U^/H Ox h 

F©X h7t Kn77:/^?S2 2. 2ml (22. 2 ^ U ^/V) ^APkl^ ^M-t? 1 

/i-;?7yAi5'P-=rht/7:7^"-lc:Tffl^L (^=3j^f-V/it^^^/i'= 6/I) , 
20 . #i;lr#fco 

I|X»3. 000 g W8 6% 
^H-NMR (CDCI3, 200MHz) 6 1.59 (IH, t. J = 6.0 Hz). 1.99-2.19 (4H, m), 2.01 
(3H, d, J = 1.6 Hz), 2.62 (2H, t, J = 6.4 Hz), 4.69 (2H, d, J = 5.8 Hz), 
6.47 (IH, d, J = 1.6 Hz), 7.11-7.24 (3H, m) ; IR (neat) 3333, 2928, 1454, 
25 1019, 791 cm"^ 

7) 8-7<5^/W6, T-v't KP-5H-^i^/ [a] v'^P^:/7'>'-l-*>'^Ji? 

8-;^f-/W6, 7-v't Kci-SH^yy [a] xi^-:r=fly-\-^ }\^^ ^ J 
—;V2. 9 3 9 g(15. 6 1 5:!J^yU) ©T-feh^-SOml^^te:, 7k?^T> M 
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tk^pa^s. 90 g (3 9. o^y^/i') tmmmsmi^:i(.i omummi^ 
■a?7k?^ufc^. -r yyny-^y-jui om i trinx.. ^(Dt.-to. smmmwvt:. 

fife^^ JtXSl. 0 8 6 g 11X^3 4% 

mp 139-140'C; 'H-NMR (CDClj, 200MHz) 6 1.96-2.21 (4H, m), 2.05 (3H, d, J 
= 1.4 Hz), 2.63 (2H, t, J = 6. 6 Hz), 6.90 (IH, d, J = 1. 2 Hz), 7.191 (IH, 
10 t, J = 7.7 Hz), 7.38 (IH, d, J = 7.8 Hz), 7.90 (IH, dd, J = 1.3 Hz, 7.9 Hz) ; 
IR (KBr) 3055-2530, 1682, 1449, 1310, 1298, 1277, 1262 cm"^; Anal. Calcd for 
CisHiA: C, 77.20; H, 6.98. Found: C, 77.25; H,. 7.00. 

8) N- [ (IRS, 2SR) -2- (4-7/^:*-^ 7ai=/U) -2-.t Ka^^^-l- 
[3- (1, 1. 2, 2-x h7:7ylx;tP^ b^v/) ^^jW] -8-7^^/^ 

15 -6, T-^^'t Kn-5H-^^y [a] v'i^P^yx>'-l-;&>'^7j?=¥f-5 K 

(IRS, 2 SR) -2-T5y-l- (4-7>'l':^P7:t::^/^) -3- [3- (1, 1, 
2 , 2-r h y y/u:^ti:r. ye^iy) 1 -:^—jvo. 2 7 2 g (0 . 

7 5 3^y^/U) , 8-p«^/l^6, Ko-5H-<^'>' [a] v'^o^I/t- 

^'-i-j^^/i'^^v^o. i5g (0. 7 5 5:y^/^) , i-t Kn=¥v'^i/y' h y T 

20 i/-/U7kfp!ltlO. 12g(0. TS^y^yl^) ^T-th^hy^HOmltt'TJt^ 

L/d;:65 p> 1 -j^^^w 3-( 3-.;?^5^;ux ^ y :7"t3 W li&yw:^-:;^'!' ^ K-ii:^ii[0 . 

1 4 g (0. 7 5 5 y^/v) ^M^. m.m.x-mm^Lfco Rjmtrm^^^M^ 

^^Vi'^iiL/tm. W?rMJ±g^Lfc. Uhtifcnm^i^^ 
25 — ^^f-^cf^^^BftLT. g6<Jt>^#fCo 
fifei^^ iDfftO. 3 6 5 g W8 9% 

mp 149-150'C; 'H-NMR (CDCl,, 200MHz) S 1.86 (3H, s), 1.96-2.14 (4H, m), 2.58 
(2H, t, J = 6. 1 Hz), 2.78 (IH, dd, J = 10.1 Hz, 14.5 Hz), 2.97 (IH, dd, J 
= 4.6 Hz, 14.4 Hz), 3.93 (IH, br s). 4.57-4.70 (IH, m), 5.03 (IH, s), 5.87 
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(IH, tt, J = 3.0 Hz, 52.9 Hz). 5.89 (IH, s), 6.14 (IH, s), 6.99-7.33 (9H, 
m), 7.42 (2H, dd, J = 5. 4 Hz, 8. 4 Hz) ; IR (KBr) 3266, 2938, 1638, 1512, 1198, 
1128 cm"'; Anal. Calcd for CjoHmFsNOj-. C, 66.05; H, 5.17; N, 2.57. Found: C, 
66.02; H, 5.28; N, 2.57. 

5 mmm 128 

N- [ (IRS, 2SR) -2- (4-7/^:^13 :7cc^/l') -2-t Ka=3rv'- 1- [3- 
(1, 1, 2, 2-7" hyyMti:^h^-y) ^l^i^/l^l ^'f-zl^l -3, 4-i;'t K 
D-2H-1, 5-<i/y'v^;^^-fefc°>-6-;&/l'7}?drf-5:. K 

(IRS, 2 SR) -2-r ^y-l- (4-7/^;^i3>r3i::^>'^) -3- [3- (1, 1, 
10 2, 2-X h 7:7/1^;^ h^E^v-) :7;t::^/l^] l-;r—yl^O. 22 1 g(0. 

6 125y*/^). 3, 4-v't: KD-2H-1, 5-^>'y^i^:^^±^^y-6-:^yl^:^ 

ymo. I2g (0. ei^y^/i-) s 1-t Kp^v'^>':/MJT5/-/^7KSj#» 

9 4mg (0. 6 1 $y*/l-) t:T±h=^h]}/l-l Oml'PvmP^Ln^'A^hl-^ 
=ffV- 3 - ( 3 - v^;^ ^/i^r 5 J. :/n tVv) iJiVi^-y^ % K ■ 0 . 1 2 g ( 0 . 

15 6 15 y^/i-) $riP:t. ^Ja-C'-lfeWLfCo mM-k^^'f-Mz.mi\.^ 

fifel^^H MO. 26 Ig 11X^79% 

20 mp 147-148^:; 'H-NMR (CDCI3, 200MHz) 6 2.04-2.17 (2H, m), 2.82 (IH, dd, J 
= 9.9 Hz, 14.7 Hz), 2.95 (IH, dd, J = 5.0 Hz, 15.0 Hz), 3.84 (2H, t, J = 
5.7 Hz), 4.05-4.22 (2H, m), 4.27 (IH, d, J = 4.2 Hz), 4.58-4.70 (IH, m), 
5.09 (IH, t, J = 3. 1 Hz), 5.86 (IH, tt, J = 2. 8 Hz, 53.0 Hz), 6.97-7. 13 (7H, 
m). 7.26 (IH, t, J = 7.9 Hz), 7.42 (2H, dd, J = 5. 2 Hz, 8.6 Hz), 7.77 (IH, 

25 dd, J = 2.1 Hz, 7.5 Hz), 7.94 (IH, br d, J = 7.0 Hz); IR (KBr) 3283, 1636, 
1547, 1512, 1304, 1264, 1229, 1204, 1125, 1044 cm"^; Anal. Calcd for Cj^HgiFsNOg : 
C, 60.34; H, 4.50; N, 2.61. Found: C, 60.43; H, 4.46; N, 2.82. 

mmm 1 2 9 

N- [ (IRS, 2SR) -2- U-y^^:^^y^=^^^) -2-t KPdrv'-l- [3- 
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(1, 1, 2, 2-r h7 7/^;rn:J^h=3j^^^) ^f^/i'] 

(IRS, 2SR) -2-T5y-l- (4-y'/^;^P7a.c=:yu) -3- [3- (1, 1, 
2, 2-'rVy'7}\^-^na:~Y^-y)y^=-)^'\'fxi^<l/~l-:^—)V\. 604g(4. 
5 4 3 9 ^y^;l') i:^^7Kt^-^MJ »>-^0. 75g (8. 8 8^y^/U) ^7^h7 
t Kn:77i^3 0ml 4'T'^i^L^^:d5e,^Pl3i^^:3i^/UO. 4 7ml (4. 8 8 

•^MJi>A7lc^T'». *i7K«Stil-7i/.4iC^'?A-c^j!i|, v^y:*>//u^iiLfc^. 

10 ^B^bb-C. ifi^ife^#fCo 

efeSi^B^B ltZ*l. 6 96 g 11X^8 8% 
.. mp 113-114t;; 'H-NMR (CDCI3, 200MHz) 6 1.16 (3H, t, J = 6.9.Hz), 2.68 (IH, 
dd, J = 9.8 Hz, 14.6 Hz)., 2.80 (IH, dd, J = 5. 2 Hz, 14.6 .Hz), 3.01 (IH, br 
s), 3.95-4.17 (3H, m), 4.71. -(lH, d, J = 8. 8 Hz),-. 4. 93 (IH, s), 5.89 (IH, 

15 tt, J = 2.9 Hz, 53.1 Hz), 6.95-7.14 (5H, m), 7.27 (IH, t, J= 7.9 Hz), 7.38 
(2H, dd, J = 5. 3 Hz, 8. 7 Hz) ; IR (KBr) 3333, 1686, 1541, 1231, . 1206, 1132 
cin-^ Anal. Calcd for egoHjoFgNO^: C, 55.43; H, 4.65; N, 3.23.- Found: C, 55.65; 
H, 4. 41 ; N, 3. 15. . 

%'m\ 1 3 0 

20 N- C (IRS, 2SR) -2-- (4-7/^;rn:73i^>'^) -2-t Kr2=¥v'-1- [3- 
(1 , X , 2 , 2-=TYy -pjvi^ n=sL\.^^y) ^i^i^/i^] aif-^/u] -^jjv/^^ 5 t 
e r t-'f=f-JV 

(IRS, 2 SR) -2-T5/-1- (4-:77^;*-n>':ii=7^) -3- [3- (1, 1, 

■ 2, 2-'r}^yy/^:tna^Y^i/) ya:.~jv]'fu/^:y-l-:^—jV2. 0 8 5 g (5. 
25 7 7 1 5: y =t/V-) bZ.^fkV'- t e r t-T'^^/H . 51g (6. 925;il '=ejV) =Sr 

efe^^ Jl3l»2. 5 5 5 g W9 6% 

mp 145-146'C; 'H-NMR (CDCI3, 200MHz) 6 1.35 (9H, s), 2.63-2.85 (2H, m), 3.25 
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(IH, br s), 4.00-4.12 (IH, m), 4.56 (IH, br d, J = 8. 8 Hz), 4.92 (IH, br 
s), 5.89 (IH, tt, J= 2.8 Hz, 53.1 Hz), 6.97-7.11 (5H, m), 7.27 (IH, t, J 
= 7.8 Hz), 7.38 (2H, dd, J = 5.4 Hz, 8.4 Hz); IR (KBr) 3357, 1682, 1532, 
1211, 1123 cm"^; Anal. Calcd for C^UstF^Oi- C, 57.27; H, 5.24; N, 3.04. Found: 
5 C, 57.29; H, 5.20; N, 2.96, 

mmmisi 

4-:7/^:tt3-N- [ (IRS, 2SR) -2- i4-y/l^:tuya^:=^jU) -2-t }?u^ 
v'-l- [4- (1. 1, 2, 2-7^1^7 -7 /U^na^h^-y) ^i^i^/W] Ji^yU] -j-y 

10 1) 3- (4-7>'U;^n7:n;:^/V) -3-;a-^y-2- [4- (1, 1, 2, 2-xh7 

4- (1, 1, 2, 2-r h7:7yl^;ri3j:^ hdri/') YjVzxlI^Q. 73 g (3 2. 3 
y^/l^) . N-:/n^>^^i/:x>r 5 K5. 75g (32. 35!)^/^)^ 2, 2' 

-T^^fc^^;^ (^y:/^pc:^hy/i.) o. 2 g<D0^jb^*3 Om i ^?g^o. 5B# 
^^/voi— r/VT*i5fc?^Lfco AfefcM^©^^^i^W*LT. 4-(l-, 1, 2, 

(4-7/^;rP^^'i/'Y/^) g^^:3^^/i/6. 177g (2 9. 3 9 5 y ^/l^) (7) 
20 1 , 2-v^^ hdrv':i^^;/5 Om 1 ^?S(-7K)^T6 0%7K*^k:^ h y l> 

18g (-2 9. 4 5^^/1^) ^Anx.. ^«**0. 5^ram^ 
Lfco il^t'±-e#fc4- (1, 1, 2, 2 -r h 7 7/1^:^^3: hdr-» 

n 5 K<z) 1 , 2 - v?^ h ^ v'^^S' ^ 1 0 m 1 ^?s^^M-r'ApxL. ^?aT' 8 ^mw^ 
'^Y^yy^-\z.xmu\^ (■^^^yynm:^^/i-= 15/1-9/1) , 

efe^^ IR*8. 228 g It5i*6 7% 

mp 67-68'C; ^H-NMR (CDCI3, 2001lJHz) 5 1.11 (3H, t, J = 7. 1 Hz), 3.32 (2H, 
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d, J = 7.4 Hz), 4.10 (2H, q, J = 7. 1 Hz), 4.55 (IH, t, J = 7.3 Hz). 5.88 
(IH, tt, J = 2.9 Hz. 53.1 Hz), 7.08-7.26 (6H, m), 7.98 (2H, dd, J = 5. 3 Hz, 
8. 9 Hz) ; IR (KBr) 1725, 1676, 1599, 1512, 1304, 1281, 1242, 1215, 1202, 1186, 
1155, 1115, 1098, 843 cin-i; Anal. Calcd for CzoH„Fs04: C, 57.70; H, 4.12. Found: 
5 C, 57,70; H, 4.22. 

2) (2RS, 3RS) -3- (4-7/1^:^-0 731=71') -3-t [4- 
(1, 1, 2, 2-T- h 7 7/1^:^13^ hdf^/) ^>'v'/U] T'P lf;^i^^:t^/l' 
mtm^5. 1 5 g (3 7. 8 5 y ^/l') trv^^^/l'^-x/l'S Om 1 ^XMW 

L/£;ds b7K*^k:4^ ^m-r hV^J>>2. 86g (75. 65 y ^/u) ^^?i.-eAp^. 

10 ^(D^i^2 V^mmW LfCo?l^#?(^^^#)^5ii-C'^t (i^:^^/W^-7^/l--C») . 

-3-;J-^y-2- [4- (1, 1, 2, 2-7^ h 7 7/U:tP^ h^ix) 
lf;ti/^^^/^7. 865g (18. 89 5 y^/U) (Dv^oi^/Waz 

6/1-3/1) . nmmt:mz. 

IlXfi 7 . 6 8 7 g 9 7 % 

20 'H-NMR (CDCI3, 200MHz) 8 0.91 (3H, t, J = 7.2 Hz), 2.88-3.03 (4H, m), 3.88 
(2H, dq, J = 1.7 Hz, 7.1 Hz), 5.02 (IH, t, J = 3.3 Hz), 5.88 (IH, tt, J = 
2.9 Hz, 53.1 Hz), 7.05 (2H, t, J = 8.8 Hz), 7.08 (4H, s), 7.37 (2H, dd, J 
• =5. 6 Hz, 8. 8 Hz); IR (neat) 3468, 1725, 1508, 1306, 1277, 1190, 1159, 1123, 
837 cm"^ 

25 3) (2RS, 3RS) -3- (4 -7/^:^-13 7 ^::^7V') -3-t Fp^v/-2- [4- 
(1, 1, 2. 2-r h 7 7/1^:^0 31 h^Sfv') ^Vt;^/!^] T'Pf:^^^® 

(2RS, 3RS) -3- (4-7/1^^0 7:^=/^) -3-t Fp^v'-2- [4- (l, 
1, 2, 2-r h7 7/l';rp:xhdrv') zftH^^iy^:^^^/^? . 55 6 

g (18. 0 6 5 V^M (Dp^^y—zl^S Om 1 -7" h7t KP77i^3 Om 1^ 
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1 NTkmiti- h y ^j>>^mm se. imi (36. i^y ^/u) ^mx.. mm. 

5 fife^fs liX»6. 2 6 0g IK$8 9% 

mp 128-129'C; ^H-NMR (CDCI3, 200MHz) 5 2.91-3.07 (3H, m), 5.05 (IH, s), 5.88 
(IH, tt, J = 2.8 Hz, 53.1 Hz), 7.04 (2H, t, J = 8. 6 Hz), 7.07 (4H, s), 7.35 
(2H, dd, J = 5. 3 Hz, 8. 5 Hz) ; IR (KBr) 3630, 3200-2480, 1698, 1512, 1283, 
1233, 1190, 1128, 1100, 839 cnf'; Anal. Calcd for CigHuFsOi: C, 55.39; H, 3.87. 
10 Found: C, 55.42; H, 3.71. 

4) (4RS, 5 SR) -5- (4-7;V;rp-7rc^yl-) -4- [4- (1, 1, 2, 

(2RS, 3RS) -3- U-^yU^rn^ai:^/!^) -3-t Kodfv'-2- [4- (1, " 
.1, 2, 2-x b^>'/I>:^P^ h=¥v') -<^v^/l-] t°:^V^5. 0 7 2 g (1 . 
15 2. 9 9 ^ y^/V) cDt" h7 t Kp79>4 Om 1^?^}^ h y:3if^y^T5>/2. 7 
. 2ml (19. 5 5; y^/V) , v=:7 3^r^/U7iNX7jsy/kTv^K3. 9 3g (14. 3 

fig^i^v^y :»y/u*7A^p-7 v^7y^-\-xmm\. {^^^i^/mm^j-j^= 

3/1-1/1) . i^'^i^/i-a^^x/i-— =3rf->'J:«3^^lbL"C. @6<J#»?r#fc„ 

20 efeM lIXi4. 6 7 3 g J|X*9 3% 

mp 154-155^; 'H-NMR (CDCI3, 200MHz) 8 2.18-2.35 (2H, m); 4.24 (IH, dt, J 
= 5.4 Hz. 8.7 Hz), 5.05 (IH, br s), 5.80 (IH, d, J = 8. 0 Hz), 5.90 (IH, tt, 
J = 2.8 Hz, 53. 1 Hz), 7.05 (2H, t, J = 8.4 Hz), 7. 14 (2H, d, J = 8. 8 Hz), 
7.15 (2H, d, J = 8.6 Hz), 7.36 (2H, dd, J = 5.2 Hz, 8.6 Hz); IR (KBr) 3258, 

25 1736, 1510, 1231, 1213, 1192, 1128, 1105 cm"^; Anal. Calcd for CisHnFfiNOt,: C, 
55.82; H, 3.64; N, 3.62. Found: C, 55.89; H, 3.63; N, 3.44. 

5) (IRS, 2 SR) -2-T^y-l- (4-:7/V;tP>'3i::^/k) -3- [4- (1, 
1, 2, 2-x h7 7/l<';^pai hdrix) ^ai^-zW-] 7'p/-«i/-l-:t^/U 

(4RS, 5SR) -5- {A-y fVi^uy zr.::^;v) -4- [4- (l, 1, 2, 2- 
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■r h 7 h ^iy) ^i^^J/U] - 1 , 3 f-y y i^^/- 2 4.485 

g (11. SS^y^/V) tTmiti-Y)}^^!. 85 g (4 6. 3^y^yv) t: 
=^9 J 3 0 m 1 -tK 2 m 1 "fiTN 6 lt^iPii3t^g SJS?S^7KT'lgrf^ 

5 BE^^tfCo ^W^I^v-yj^-J^Vv (APS^-rT") ;&7Ai5'n-r h^7:7^-(CT 
i»Mt (•^=3rf-://i^m^f=-/u=3/i-i^^:r:5-/u) , X>-{ V:txi\^,V^--^ jV 

efei^^ «K»3. 44 7 g J|X^8 2% 

mp 78-79°C; 'H-NMR (CDCI3, 200MHz) 5 2.36 (IH, dd, J = 10.5 Hz, 13.7 Hz), 
10 2.80 (IH, dd, J = 3.0 Hz, 13.8 Hz), 3.26 (IH, ddd, J = 3, 5 Hz, 4.9 Hz, 10.2 
Hz), 4.65 (IH, d, J = 4.8 Hz), 5.90 (IH, tt, J = 3. 0 Hz, 53.1 Hz), 7.08 (2H, 
t, J = 8.6 Hz), 7.14 (4H, s), 7.37 (2H, dd, J = 5.6 Hz, 8.4 Hz); IR (KBr) 
.3360, 2740, 1508, 1275, 1231, 1215, 1192, 1119, 1096, 1040, 856 cm-^ Anal. 
Calcd for C; 56.51; H, 4.46; N, 3.88. Found: C, .56.52; H, 4.41; 

15 N, 3.66. 

6) A.-y )Vi!rxi-\i- [ (IRS, 2SR) -2- (4-:77V:;rp 7 j:^/u) -2- 
. t Kp^v'-I- [4- (1, 1, 2, 2-T b7:77V:tP^h=35^e/) ^V\?iV\ 
/i^] •:^7^5'V>'-l-:*/^7J?dr•^^5 K . 

(IRS, 2 SR) -2-T5:y-l- (4-:7/I/;^n:7 3i;:i/^) -3- [4- (1, 1, 
20 2, 2-7^ h^^/l'i^P^x hdri/) ■7:n-/l']7"n^N°>'-l-:*— /I'O. 163 g(0. 
45 15!J^/V) . 4-:7/^:^-p-l-:^7 h3i^8 6mg (0. 455^^/^) . 
l-fc Kn=aE^->'^i/5^hyTy->'Wk|p!^6 9mg (0. 45^y^/l') SrT-fe: h 

= h y /n 0 m 1 it'T'it^ h 1 -^^^^/w 3 - ^z-V'^ ^)vr %jfxi 
;&/i/4?v^'r ^ K • mmm. samg (o. 45^y ^/v) ^mk.. ^M-e-«^ u 

efej^^H 4X*0. 2 12g i|X^8 8% 

mp 192-193*0; 'H-NMR (CDCla-DMSO-de, 200MHz) 5 2.87 (IH, dd, J = 10.4 Hz, 
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14. 4 Hz), 2.97 (IH, dd, J = 4. 8 Hz, 13,8 Hz), 4,68-4,82 (IH, m), 5.01-5,08 
(2H, m), 5,94 (IH, tt, J = 2. 9 Hz, 53.1 Hz), 6.99-7,12 (6H, m), 7,19-7,26 
(3H, m), 7.41-7.58 (4H, m), 7.73 (IH, d, J = 8.2 Hz), 8.07 (IH, d, J = 7.8 
Hz); IR (KBr) 3285, 1644, 1628, 1601, 1535, 1508, 1314, 1264, 1233, 1200, 
5 1127, 1113, 1094, 837 cm"'; Anal. Calcd for C^Ai^^^s' C, 63.04; H, 3.97; N, . 
2.63, Found: C, 62.98; H, 3.86; N, 2.60. 

4-7/l';^P-N- [ (IRS, 2SR) -2- (4-7/1^:^-13 7 a: ^/^) -2-t Kn^ 
v^- 1 - [ 3- ( h y :7/u;^n 7i h ^i/) ^y-J/v} ^^/v] i-y 9 i^y- 1 -:f3/i^:^ 
10 ^f-^ K 

1) 3- (4-7/V;i-P7ccr:i/U) -3-:^^y-2- [3- {YVy/l^:tn?^ h^-y) 
U-y/^:tu^yyy(/U) BM^'f-Zl^A:. 5 30g (2 l .. 5 5 ^ y^/U) (D 

1 , 2 -v'^ ^ ^ i/^^ > 5 0 m 1 «i'7l<?^T 6 0 %7k*{b;-^ hV^ J>^<D'mWi^< ■ 

15 yy^ymnmo^ 86g (21. 6^y^/i-) ^M^. "tco-^-^o. smmuw 

■Lfc„ 3- (h y 7/i-;^np« h=¥^/) v^/l-T'n 5 K 5 . 50g (21. 65y 

20 -^h^vy^-^^xmmi^ {^^■fy/mm^'r^i^=i 5/1-9/1) . ^^-f- 
yii^l^^nitLX. m^^ntco 

e^i^^ ilXfte. 8 24g 11X^8 2% 

mp 56-57t:; 'H-NMR (CDCI3, 200MHz) 8 1.12 (3H, t, J = 7. 1 Hz), 3.34 (2H, 
d, J = 7. 6 Hz), 4. 10 (ZH, q, J = 7. 1 Hz), 4.55 (IH, t, J = 7. 6 Hz), 7.03-7. 16 
25 (5H, ra), 7,28 (IH, dt, J = 0. 7 Hz, 7.7 Hz), 7.98 (2H, dd, J = 5. 3 Hz, 8.9 
Hz) ; IR (KBr) 1717, 1686, 1599, 1271, 1258, 1236, 1217, 1177, 1152 cm"'; Anal. 
Calcd for CiJAuPA' C, 59.38; H, 4.20. Found: C, 59.33; H, 4.38, 

2) (2RS, 3RS) -3- (A-yMny aic^/U) -3-1:: KP^i/-2- [3- 
( h y y/i'^n / h ^iy) ^y^^/v] yn \f:^ym.=^'f-;v 
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mtm^4. 6 5 g (3 4. 1 $ y^/v) ^i^^^/i-^— r^i^s om 1 fpx-mw 

Lti:i>> lb:^mit:^ ^M-T Y]}^J>^2. 58g (68. ^/v) -^mMX^M^. 

5 ^D^oi^yW -3-;r^y-2- [3- {V^) y)V:^x2 V^^y) -<yV';i-'] 7"pe 
:^l^^aL=f-jVQ. 559g (17. 075:y ^/I/) (D-J3:-=f-;V:xL~^;V 3 0 m 1'^ 

ismk-^^^i^^-i^^x'mM. Myites* Lfco '^h^fz.i^^mQ^'yv^^)\^ 

10 ;;(7^Ai^P-r h^7:7^-j3n:;^ML(-^^f-^-/'g^gg^^/i-=6/i-3/i), 

ilfe^^ l|Xfi6. 5 74g iK$10 0% 

^H-NMR (CDCI3, 200MHz). 6 0.93 (3H, t, J = 7. 1 Hz), 2.89 (IH, d, J = 2,8 Hz), 
' 2.91-3.07 (3H, m), 3.88 (2H, q, J = 7. 2 Hz), 5.02 (IH, t, J = 3. 6 Hz), 6.95-7.11 
15 (5H, m), 7.25 (IH, t, J = 7.9 Hz), 7.37 (2H, dd, J = 5.2 Hz, 8.4 Hz); IR 
(neat) 3445, 1728, 1715, 1512, 1260, 1219, 1161. 839 cra-^ 
3) (2RS, 3RS.) ^3-. (4-7/^;^-n>'3iri/U) -3-t Kci=¥v/-2- [3- 

(2RS, 3 RS) -3- {A~yjU:^x2y^=^;v) -S-k [3- (h 

20 Vy/^:tn}f. h^i/) -<lyi;';V\ yu\f:tym.^'f-/^6. 391g (16. 545: 
V^M <D;^^y—/U3 Om 1 -7^ hy t 177:/ 2 Om 1 ^^SfCl NTR^'fb-:^ 

Yv^j>^7kmm3 3. 1ml (3 3. 1 ^ y^/i-) ^Mx., mux-mm^i^fco 

efeSS^ I1X*5. 05 5 g JtX*8 5% 

mp 108-110°C; *H-NMR (CDCI3, 200MHz) 6 2.90-3.10 (3H, m), 5.06 (IH. s), 
6.95-7.11 (5H, m), 7.25 (IH, t, J = 7.9 Hz), 7.36 (2H, dd, J = 5. 6 Hz, 8.8 
Hz); IR (KBr) 3343, 3020-2550, 1694, 1516, 1283, 1258, 1238, 1225, 1165, 
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837 cm"^; Anal. Calcd for C^jhuFfi^: C, 56.99; H, 3,94. Found: C, 56.98; H, 
3. 85. 

4) (4RS, 5SR) -5- (4-:7/V;^n :7ccn/l') -4- [3- (h]}y/l^:ttt 

5 (2RS, 3RS) -3- (4-'7/^;^c>'rcr:i/V) -3-t [3- (h 

V yjvirxi^ V^V) ^i^i^jV\ zfn t:':^>'^4. 649g (12. 985 
(O'rYy\^Yxiy=7>^0m\mii\^\')>^f-A^r%l^2. 7 1ml (19. 5 5 
y^/i^) , •$;?7ct=/^3!f;;^jJ>y;i'T^;^F3. 93g (14. s^U^/v) -^M^^ 

11X1:4. 3 30g IR^9 4% 
mp US-Uet:; ^H-NMR (CDCIj, . 200MHz) 5 2.21-2.37 (2H, m), 4.26 (IH, dt, J 
= 6. 1 Hz, 8.3 Hz), 5.11 (IH, br s), 5.80 (IH, d, J = 8. 0 Hz); 6.87 .(1H, s), 
15 6.96 (IH, d, J = 7.2 Hz), 7.09-7.19 (3H, m), 7.28 7.39 (3H, m) ; IR (KBr) 
3248, 1736, 1516, 1256, .1227, 1163 cm-^; Anal. Calcd for C17H13F4NO3: C, 57. 47; 
H, 3.69; N, 3.94. Found: C, 57.54; H, 3.73; N, 4.01 

5) (IRS, 2SR) -2-T5y-l- (4-77^:^^731=/^) -3- [3- (h 

20 (4RS, 5SR) -5- U-y^l-:tny:iL=./U) -4- [3- {h])y/l-:txi^ h 
dr^y) -<:/v'/^] -1, 3-:^-dr1^yy v?^^-2-;t^4. 071g (11. 465^ 
^/l') t7i^miti-h]) ^J^l. 83g (45. 8KV^M ^^i^y^/t-S 0ml 
-tK 2 m 1 6 I^Bg*Pfl&3t«S L.fc„ Rmmt::^X^m U mk=^^^^X 2 Isltt 

25 ^i/^)i3^;v (APS^J'-fT") :fjyJ^'^n-7Y^yy^-\^xmU\^ i^^-^y/ 

mm^^7i^=3/i-mt=^^^^) s nm^^ntzo 

•mn^mW- llXft3. 7 22 g W9 9% 

'H-NMR (CDCI3, 200MHz) 8 2.38 (IH, dd. J = 10. 3 Hz, 13.9 Hz), 2.82 (IH, dd, 
J = 3.3 Hz, 13.9 Hz), 3.27 (IH, ddd, 3.4 Hz, 4.8 Hz, 10.3 Hz), 4.65 (IH, 
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d, J = 5.0 Hz), 7.01-7.13 (5H, m), 7.27-7.42 (3H, m) ; IR (neat) 2260-2860, 
1508, 1260, 1217, 1159 cm"' 

6) 4-7/i';^P-N- [ (IRS, 2SR) -2- (4-:7yU:tP 7ai=7V) -2- 

t Kn^^/-i- [3- (HJ7/v;^P7« h'^i^) ^yi^/i^l ^T/i^l i-y^uy- 

(IRS, 2 SR) -2-T5y-l- (4-:7/U:^n73i=:/l^) -3- [3- (MJ^ 
h^rv') ^a^^/V] :/p^-«>'-1-;3-— /l^O. 247 g (0. 7 50^!)^ 
/I') . 4-7/V';rp-l-:f 7 hni^O. 14 g (0. 7 5%V^M ^ 1-t Kp^ 

i/^i/y byry-.'L'TK^pi^o. iig (0. 7 5^i;*>'i-) ^T-thr^hy/n 

5 K • Wm.0 . 14g (0. 755y ^/l') ^iPx.. ^MT— l!feit# LfCo 

AT'^j^. ^xD;&y/^^iiLfcm. mm^mBm^vf:!^ rnhfitcnmrn^^^^ y 

15 e^J^^ JlXfiO. 26 2 g l|X*7 0% 

mp ISQ-igOt;; 'H-NMR (CDClj-DMSO-de, 200MHz) 5 2.90 (IH, dd, J = 10. 7 Hz, 
14.3 Hz), 3.04 (IH, dd, J = 4. 3 Hz, 14. IHz), 4.67-4.81 (IH, m), 5. 00 (IH, 
t, J = 4.0 Hz), 5.21 (IH, d, J = 3.6 Hz), 6.99-7.34 (8H, m), 7.39-7.57 (5H, 
ra), 7.69 (IH, d, J = 8. 0 Hz), 8.06 (IH, d, J = 7. 2 Hz); IR (KBr) 3268, 1642, 

20 1624, 1601, 1537, 1512, 1269, 1227, 1173, 835, 760 cm-^ Anal. Calcd for 
CajHjjoFsNQs: C, 64.67: H, 4.02; N, 2.79. Found: C, 64.58; H, 4.05: N, 2.59. 

m'^mi^^ ■ 

N- [ (IRS, 2SR) -2- (4-:7/V;3-P73^=7V) -2-t KP^iz-l- [3- 
( h V yjvirx^:^ hdrv^) -<y^^/V] ai^/V] -6, 7-J\i KP-5H-^i^i/ [a] 
25 ^y^n ^y=f V~ 1 % Y 

(IRS. 2SR) -2-r^y-l- iA-y jVirxiy -3- [3- ( h !) 17 

jvirxi :^ V^-y) y :c:=:.}V\ -fxi/^^-x-Hr—iv^i . 2 3 9 g (o. 7 2 6 

JV^ , 6. 7-S^t Kp-5H-^V/ [a] iX^ P^^xi^- 1 -:*/^:«i?^^i?0 . 1 

4g (0. 7 3 5:!;^/u-) ^ i-t Kp^^i^'^^^'hyry— /wtK^^o. iig 
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- (0. TS^y^/V) h==-h]} ^1^10 ml f\^X'mL:^J:ii^h 1-^^/1^- 3- 

(3-i^/f'/ur%/yriM) -mmo. 14g (0. 7 3 5, 

Sfe^^ I|X»0. 2 74 g IK^7 6% 

mp 177-178*^; 'H-NMR (CDClj-DMSO-dj, 200MHz) S 1.91-2.04 (2H, m), 2.18-2,27 
(2H, m), 2.68 (2H. t, J = 5. 9 Hz), 2.78-2.96 (2H. m), 4.60-4.74 (IH, m), 

10 4.93 (IH, d, J = 3.6 Hz), 4.98 (IH, t, J = 3.7 Hz), 5.88 (IH, td, J = 5. 3 
Hz, 11.9 Hz), 6.18 (IH, d, J = 12.2 Hz), 6.73 (IH, d, J = 9. 2 Hz), 6.92 (IH, 
dd, J = 1.9 Hz, 7.3 Hz), 7.01-7.16 (7H, m), 7.26 (IH, dy J = 8.8 Hz), 7.49 
. (2H. dd, J = 5. 5 'Hz, 8. 5 Hz) ; IR (KBr) . 3268; 1640, 1539, 1512; 1269, 1221, 
1153 cffl-^; Anal. Calcd for C28H25F4NO3: C, 67.33; H, 5.04; N, 2.80. Found: C, 

15 67.22; H, 4.98; N, 2.78. 

wm\3A. 

. A.-y JVi^VL-Y^- [ (IRS, 2SR) -2- )\yi>rxiy -2-t Kp^ 

20 1) 3- {A.-y -3-ir^v-2.- [4- {VHyj^-^u/^ h^rv-) 

(4-7y^:^P'<»^^/U) i^m^^/U4 . 140g (19. 70^!) ^/V-) O 
1 , 2-v^p{ h=¥v^^i5' 5 0 m 1 ^?S}J:7Ki«^T 6 0 %7K*^L-^ h y l> A<D«g»)/-? 
^>'-r^«tlO. 79g (19. 7^!J^/V) ^^JPX.. ^CO^^O. SPtPsW^ 
25 Lfc„ 4- (M; hdri/) ^:xv^yu:/p 5: K5. 0 2g (19. 7^y 

^/l-) © 1 , 2 -v'^ h =3r :/ 1 0 m 1 :^?g^^?Ji.T*j!)B^. ^?g.T* 8 

•vVi/7 7>f-l<:TfS®iL (--:35^-t^/i^^3if-/l.= l 5/1-9/1) . -^^-9- 
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^^m^ UA5. 869 g um7 8% 

rap 53. 5-54. St;; ^H-NMR (CDCI3. 200MHz) 5 1. 11 (3H, t, J = 7.1 Hz), 3.32 (2H, 
d, J = 7.4 Hz), 4.10 (2H, q, J = 7. 1 Hz), 4.54 (IH, t, J = 7. 3 Hz), 7.10 
5 (2H, d, J = 8.4 Hz), 7.12 (2H, t, J = 8.6 Hz), 7.25 (2H, d, J = 8. 8 Hz), 
7. 98 (2H, dd, J = 5. 2 Hz, 9. 0 Hz) ; IR (KBr) 1732, 1682, 1597, 1507, 1325, 
1273, 1236, 1152, 1101, 851 cm'^ Anal. Calcd for CuHieFA: C, 59.38; H, 4.20. 
Found: C, 59.38; H, 4.27. 

2) (2RS, 3 RS) -3- (4-7/U;tP:7a:rr/i,) -3-t Kt3=afS/-2- [4- 
10 ih]} yivirxi ^ h ^ v") -O-v'/k] ^T'P 

WiYM.^ 3. 98g (29. 2^!J 5 0ml tt^T*jt# 

L?t^;55e>7K*W!i7*-:hl>y !i7A2. 21 g (5 8. 4^y^7i-) ilrMT'^inx... 

15 i^nya:.p.iv) -3-:t^y-2- [4- (h V ;i h^-y) ^^-v^/k] T'nt" 

;^i^@ga:5=-7^5. 6 10g (14. 6 0 5 ]) ^/P) COv^:i^^/k^— T/W 3 0 m 1 ^ 

M^mi^ J|Xfi5. 60 1 g IIX*9 9% 

'H-NMR (CDCI3, 200MHz) S 0.91 (3H, t, J = 7.2 Hz), 2.89 (IH, d, J = 2. 6 Hz), 
2.93-3.03 (3H, m), 3.88 (2H, dq, J = 1. 5 Hz, 7.2 Hz), 5.02 (IH, t, J = 3. 6 
25 Hz), 7.05 (2H, t, J = 8.8 Hz), 7.09 (4H, s), 7.37 (2H, dd, J = 5. 6 Hz, 8.4 
Hz) ; IR (neat) 3445, 1728, 1715, 1510, 1264, 1225, 1161, 839 cm"' 

3) (2RS, 3RS) -3- (4-:7/k;^p>fai=:7l/) -3-t FpdE-^/-2- [4- 

(2RS, 3RS) -3- ^A--7 jVirxiy z^z^)^) -3-t KDdr-:/-2- [4- (h 
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y yju:tx:i ?i h ^-y) ^yi^ju] y p }:f^y^^^/u 5. 440g (14. 085: 
y^/k) (^^^/-/I'S Om 1 -X h^t Kp 7 7 2 Olnl^^^^:lN7K^'^t;•:^ 

by ij7-£^7K^2 8. 2ml (2 8. 2 ^ V "e/u) ^Mx.. mm.X'-mmwLtz.„ 

efe^^ IIX»4. 07 Ig W8 0% 

mp 11 1-1 12*0; 'H-NMR (CDCI3, 200MHz) 8 2.90-3.10 (3H, m), 5.05-5.08 (IH, 

m), 7,05 (2H, t, J = 8. 4 Hz), 7.08 (4H, s), 7.36 (2H, dd, J = 5. 6 Hz, 8.8 
10 Hz); IR (KBr) 3343, 3100-2550, 1692, 1514, 1285, 1208, 1163, 839 cm"^; Anal. 
Calcd for C17H14FA: C, 56.99; H, 3.94. Found: C, 56.97; H, 4.05. 

4) (4RS, 5SR) -5- (4-y/U:tuy:iL=^M -A- [4- ( h y 7/l';tP 

(2RS, 3 RS) -3- (4-:7/^:;^-n:7cnr^/^) -3-t KP=¥iX-2- [4- ( h 
15 y yjviru:^ y^y) ^y-J/v\ -fn\f:tyW.^. 637g (10. 155 

(D=rY=7\iYnyyy^0m\m^\^\')i^'ff^T^y2. 12inl (15. 2 3: 
, -Jy^=.jvi!f^.7.'^]} ;VT-yY^. 07 g (11. 2 5 9^/1^) -^MX. 

-mmmmi.t.. mM<om^^w&^=^u nhntm-^m^^'y) ^^^^^ 

B^^M> 3 40g 11X^9 3% 

mp 163-164'lC; 'H-NMR (CDCI3, 200MHz) 5 2.19-2.35 (2H, m), 4.17-4.29 (IH. 
m), 4.96 (IH, brs), 5.80 (IH, d, J = 8.2 Hz). 7.02-7.17 (6H, nO, 7.36 (2H, 

dd, J = 5.2 Hz, 9.0 Hz); IR (KBr) 3243, 1736, 1510, 1275, 1236, 1150 cm-^ 
25 Anal. Calcd for C17H13F4NO3: C, 57.47; H, 3.69; N, 3.94. Found: C, 57.48; H, 
3.58; N, 4.04. 

5) (IRS. 2 SR) -2-r5/-l- (4-7/^;rP7^=;U) -3- [4- (h 
y7/w;d-p^ V^y) y^^^j^'^ zfru^y-i-Hr^jv 

(4RS, 5 SR) -5- {A-yjV^tiy:x.=^;V) -A- [4- ( h y :77^;^n p{ h 
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^v-) 3-;e-=3f-f-yiJi;?i/-2-;r^3. 0 5 7g (8. 6 04^y 

^/V) t:^miti-hV^J>^l. 38g (34. 45:y^/l') ^^i^Z-ZUS 0ml 

y/g^g^ai^yi.= 3/ 1 -mm^^M ^ v?>r y:?'n i^/uj^— r/^— •? 
efe^^ 4X1:2. 40 6 g 4X^8 5% 

mp 84-85^1; 'H-NMR (CDCI3, 200MHz) 8 2.36 (IH, dd, J = 10. 3 Hz, 13.9 Hz), 
10 2.81 (IH, dd, J = 3. 3 Hz, 13.5 Hz), 3.26 (IH, ddd, J = 3. 3 Hz, 4. 8 Hz, 10.3 
Hz), 4.65 (IH, d, J = 4.8 Hz), 7.07 (2H, t, J = 8.8 Hz), 7.15 (4H, s), 7.37 
(2H, dd, J = 5. 2 Hz, 8. 4 Hz) ; IR (KBr) 3350-2750, 1508, 1277, 1217, 1194, 
1165, 1047 cm"'; Anal. Calcd for C16H15F4NO2: C, 58.36; H, 4.59; N, 4.25. Found: 
Ci 58.43; H, 4.54; N, 4.31. 
15 6) 4-y/l-:^u-N- [ (IRS, 2 S R) -2- -2- 
, t KP^i/-l- [4- (MJ7/v:tn^ h^iy) ^i^i^/i^l J^^/v] -fy^uy- 

. (IRS, 2 SR) -2-T^y-i- iA-yMviy:x.c^/u) -3- [4- CMJ y 

hdrv') :7:c-/L.] 7°D^>°i/-l-:t'-/W0. 2 12g (0. 6 4 4 5: JJ ^ 
20 M , 4-y/U:^n-l-ry 12g (0. 6 4^y^/V) , l-tKn=3r 

fy^vy h y ry— /i/7Kfn«^o. lOg (0. 6 4^y-=e/^) ^r^h^hV/i^i 

0 m 1 UJfe^S P> 1 -rc^/w 3 - ( 3 -v^p< 'f'/UT ^.y^n tVu) 

^ K • 1 2 g (0. e 4 5 y^/i^) ^iax— 8feM#tfco 

^h^irn UAO. 2 7 6 g W8 6% 

mp 230-23 It;; ^H-NMR (CDClj-DMSD-dg, 200MHz) 6 2.87 (IH, dd, J= 10.8 Hz, 
14.6 Hz), 3.00 (IH, dd, J = 4. 2 Hz, 14.2 Hz), 4.67-4.81 (IH, m), 5.02 (IH, 
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t, J = 4.1 Hz), 5.19 (IH, d, J = 3,8 Hz), 6.99-7.57 (13H, m). 7.67 (IH, d, 
J = 8.4 Hz). 8.06 (IH, d, J = 8.0 Hz); IR (KBr) 3281, 1644, 1537, 1512, 1269, 
1227, 1217, 1175, 835 cm-^; Anal. Calcd for Cj^H^fsNOa: C, 64.67; H, 4.02; N, 
2.79. Found: C, 64.57; H, 4.02; N, 2.61. 
MMM 13 5 

N- [ (IRS, 2SR) -2- {A--7^]y^u-7a,^jU) -2-t Kni^S^-l - [4- 
( h V y/U:t\^;^ h^v') :jz^/w2 -6, FP-5H--<i^)/ [a] 

(IRS, 2SR) -2-T^y-l- (4-7/P;t-P7 3.rz/l/) -3- [4- {h])y 
hdj^^X) 37:^^/1^] :/p/-Si^-l-;^w_,^0. 2 38 g (0. 7 2 3 ^^^ 
M . 6, y-v'h KP-5H--<>-y [a] v'i^P-^7°x>-l-;&/V7}tV^0. 1 
4g (0. 725y^/l.), 1-t Kn^ae^-^^-y^yry-zUTklBi^O. llg 
(0. 7 2^y^/^) ^T±h^h]}^U10ml^-l^m^Vti:i>^(^i-aL^jU-3- 
i3-i^yi f-/UT 5 y IfM ^ K ■ :^^:^0 . 1 4 g ( 0 . 7 2 5 

^bLT. B6fj#l^#fCo efeJig^ IlXfiO. 2 7 9 g I|K*7 7% 
mp 202-203.'C; ^H-NMR (CDClj-DMSO-de, 200MHz) 6 1.91-2.04 (2H. m), 2.18-2.27 
(2H, m), 2.68 (2H, t, J = 5. 9 Hz), 2.78-2.92 (2H, ra), 4.62-4.72 (IH, m). 
4.96-5.02 (2H, ra), 5.88 (IH, td, J = 5. 3 Hz, 11. 7 Hz), 6.17 (IH, d, J =12. 2 
Hz). 6.74 (IH, d, J =10.0 Hz), 6.90 (IH, dd, J = 2. 0 Hz, 7.6 Hz), 7.01-7.15 
(6H, m), 7.22 (2H, d, J = 8.8 Hz), 7.50 (2H. dd, J = 5. 6 Hz, 8.6 Hz); IR 
(KBr) 3272. 1640, 1539, 1512, 1269, 1229, 1202, 1159 cm"'; Anal. Calcd for 
CjsHzsFiNO,: C, 67.33; H, 5.04; N, 2.80. Found: C, 67.16; H, 4.94; N, 2.75. 
13 6 

N- ( (IRS. 2SR) -2- {A-y7\^:^n'7a:,^/V) -2-t ( (3 
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1) 3-(4-7/V:^n73i=:/l')-3-;*-^y:/t2t;':t:/^^^/^(l 0 g, 4 7, 
6^y^/V) t3-hV'7/l^:tn;if-/U^yz:^/U^u]} (8. 3 3g, 4 2. 8 

^y^/v) . i^^:*y -J^i^ (1 3. 2g, 9 5. 1 ^y^/w) . r^h^^hVji- (2 
0 0ml) (om^m^ e ox:x^2 A^mmwLt^o kjt^m^^i^mvs tk (20 

5 0 m 1 ) ^Mx.Xm^^'f-^^ (200. 1 00ml) T'ttW Lfc. tttti^^TKiJfe^x 

VVyy^C- {.^^-fy : VJl^^l/^r : 1-1 : 2-h/^^i^) T'i^^b^ 3- 
(4-7/U;rn7ccc:^/V) -3-:^-'ary-2- {3-V^)y;\^:^xi:^'f-/U^:yi?/V) :/a 
tf;^-^/^^!^-/!/ (10. 2g, 6 5%) ^mm>it\.xm^. 
10 IRvma/"*cnf': 1736, 1690, 1599, 1331, 1161, 1127, 1074. 

^H-NMR (CDCI3) 6 : 1.12 (3H, t, J = 7.1 Hz), 3.38 (2H. d, J = 7.4 Hz), 4.10 
(2H, q, J = 7.1 Hz), 4.57 (IH, t, J = 7. 4 Hz), 7.13 (2H, t, J = 8. 8 Hz), 
7.35-7.60 (4H, m), 7.95-8.10 (2H, m). 

2) . ^iTk^-fkMI^ (7. 4g, 5 4. 3 5:y^/^) ©v^^^/^^-^x/^ (SOm 

15 1) imim^M'rw^j>^ (4. 1 1 g, 0. 1 i^m ^aaxlt^m 

y-2- {Z-V])y;\^:^xi:f-^iv^yi^jV') (lOg, 2 7. 

. 1 5 y ^;\^) (0%?:x.'i',V:^^7-)V (20ml) ^?S^*P:i-CM-e 1 ^^Jt^f bfco 
SiSISi^l^^m^»X.TSJS^#ifcb. W^^^^f^ (10 0ml) ^^IPX.Ttt 

g*LfCo ^SJfetr^'y;i5;'//i'*7AiJ^P-r (-^=3E^1^:/ : 

= 2 0 : 1-5 : 1) -^ffilJL-C^ (2RS, 3RS) -3- {A-y }Virny au:^ 
)V) - 3 - 1 Kn dr.-i/- 2 - ( 3 - h y 7/^:^13 ^/U^y v?/U) T'p ^^it^n.^^)^ 
(7. 9g, 7 9%) <^*fe?ft»iLT#fc„ 
25 IRvmax"'''*cm~M 1717, 1510, 1329, 1161, 1127, 1074, 839. 

^H-NMR (CBClj) 6 : 0. 92 (3H. t. J = 7. 2 Hz), 2. 93 (IH, d, J = 2. 6 Hz). 2. 90-3. 12 
(3H, m). 3.88 (2H, q, J = 7. 2 Hz), 5.00-5.10 (IH, m), 7.05 (2H, t. J = 8. 7 
Hz), 7.20-7.55 (6H, m). 

3) (2RS. 3RS) -3- (4-7/l';fp:7aic:i/V) -3-t: Kpdrv^-2- (3- 
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h V 7'/w;^p 7« ^/v-^i^v'/U') :/p yfirvWi^^jv (7. 9g, 21. 35:y ^71^) 

(O^^ J-jV{^^Q^\)Wm.. Ij^^TKife^t-^-hy •^A7K^(4 2. 7ml. 

4 2. 7 5 y ^yi-) •^1s^^x^m:^ 3 i^^Jtif KJS?S^ 1 (100 

m 1 ) -dW^h Lfcm. (2 0 Dm i X 2) -t?ttffiLfc<, ttfflM^7K^5fc 

-X/K^?i'g'?Ri0^b^^fh;$*T. (2RS. 3RS) -3- (4-7/V:tP y'^nr^ 
/I') -3-t Kndrv'-2- (3- h y :7/k;^Pp«^/l^^>'i?/V) :/Plf;^:/i& (6. 
2 0g. 8 5%) ^#fCo 

mp iie-iist: 

10 IRvmax^'cm-^: 3424, 1717, 1678, 1514, 1325, 1238, 1128, 1074, 839. 
7G*3^«f#:Cx7H„FAi: 
tl-#fi|: C, 59.65;.H, 4.12 
•mm.- C, 59.55; H, 4.10. 

^H-NMR (DMSO-dfi) 5 : 2.80-2.95 (IH, m), 2.99 (IH, d, J =10.4 Hz). 3.15 (IH, 
15 d, J = 10.4 Hz), 4.74 (IH, d, J = 6.2 Hz), 5.65-5.90 (IH, br), 7.12 (2H, 

t, J = 8.8 Hz), 7.32-7.60 (6H, m). 
• 4) (2RS, 3RS> -3- {A.-y jvirxiy zc^)V) -3-1:: Ka^i/-2- (3- 
h y yjviirvi p{ 'f-jy^v't^ixd. f (5. 85g, 17. i^y */w) <o 
T-hyi: "^xiyyl/ (1 0 Cm 1) MlC, v?7:ii=/wl^;^ jj^ ]) /I^T K (4. 7 
20 8m 1, 2 2. 2^ y^/W) h b y ^n^^/l'T 5 (3. 33ml, 23. 9^y^ 
J^A <^*nx.fco ^JS?SSr4H#ra«31«gU Ms tK (2 0 0ml) <SrJP^TS^^ 
■ (200ml) T-ttffi LfCo ttW^Sr 1 ^^S? t iaWl:W;4cT'S^Jt^. «i 

;jca^-r^;^;v'fi7AT*^j^U i^M5fetfc<, ^©tJ^ixy *<5^yu;^7i^i5^ n-e h 
^'^yy-i— (iJ' n P /J^/l^i^ : i^^^5^/l'= 1 0 : 1-5 : 1) Tffi^LT. (4R 
25 s; 5SR) -5- ^A.-y jVHsrxiy ^=:-)V^ -4- ( (3- (hy 7/1^:^0 ^^/V) :7 
cn^/U) 7t ^/l') - 1 , 3 -:t'3r^^y y i^i^- 2 ( 5 . 3 0 g , 9 1%) ^1^^ 

mp 177-178^: 
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fh^-ilt: C. 60.18; H, 3.86; N, 4.13 
mmU- C, 60.20; H, 3.83; N, 4.09. 

^H-NMR (CDCl3) 5 : 2.30-2.45 (2H. ra), 4.20-4.40 (IH, m), 5.11 (IH, brs), 5.80 
(IH. d, J = 8.0 Hz), 7.13 (2H. t, J = 8.6 Hz). 7.15-7.60 (6H, m). 
5 5) (4RS, 5 SR) -5- (4--7;V:tn^rcri7U) -4- ( (3- (M; 

o^^yL) :7^-/P) /^/U) -1, 3~:^^-fy V i^y-2-:tl^ (4. Og, 11. 
8 ^ y ^/U) (^^^5^ y -/W ( 8 0 m 1 ) mm\C 8 m^:mit't hV^ ATlc^tg ( 7 . 

4ml, 5 9 mmMmmvfco ^it^m^Mm^. (i o 

Om 1) T'l^Jl^U m^^^/i' ( 1 0 Om 1 X 2) T'44fflL^c„ mi^^m^lkm. 
^^1^>;^^bS^fH$^T. (IRS, 2SR) (4-7/^;^-p:7 

a:.:=u/U) -3- (3- (MJ ^/I'^P^f^;!') 7a:ri/V) -l-^p^-?/-;!^ (2. 9 
7g, 8 0%) ^#fc„ 
rap 76-77'C 
15 IRvmax'^cnf': 1605. 

Anal. Calcd for CieHigF^NQ: C, 61. 34; H, 4. 83; N, 4. 47 
Found: C, 61. 19; H, 4.82; N, 4.36. 

^H-NMR (CDCI3) 6 : 2.42 (IH, dd,. J = 13.8, 10.2 Hz), 2. 89 (IH, dd, J = 13.8, 
3.2 Hz), 3.20-3.38 (IH, m), 4.66 (IH, d, J = 4.6 Hz), 7.00-7.16 (2H, m), 
20 7.22-7.52 (6H, m). 

6) (IRS, 2 SR) -2-T 5: (4-7/^:^^73^-/1^) -3- (3- (h 

V 7/U;t P 7« 9^/k) y s^=^/V) - 1 -zfviJ-^J —JU (450mg, 1. 4 4%]) 
<Omi^^^^^(15ml)m^iZl~-)~yh-(/V'^tiVV'(2 8 2ial, 1. 875 

y^/v) *5j:t;«iaMW7K (1 5ml) ^Mk.xm.ii^x'2v^mm:WLfc. 
25 (1 0 Om 1) T**??u mm^f-^u (1 0 Om 1 X 2) i?ttmLfc. mmm^ 

^^/U~-^^f-:yt^bnWM^^Xmm^t^m (5 8 2mg, 8 7%) ^UfCo 

mp iBs-isgt: 

IRvmax"^cm'': 1638, 1622, 1534. 
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Anal. Calcd for C^yHgtF^NO^: C, 69.37; H, 4.53; N, 3.00 
Found: C, 69.47; H, 4.23; N, 2.97. 

'H-NMR (CDCI3) 3 : 2.79 (IH, dd. J = 14.4, 11.0 Hz), 2.97 (IH, dd. J = 14.4. 
4.0 Hz), 3.93 (IH, s), 4.70-4.90 (IH, in), 5.18 (IH, s), 5.98 (IH, d, J = 
5 8.2 Hz), 6.92-7.08 (2H, m), 7.10-7.30 (3H, m), 7.32-7.80 (8H, m), 7.80-7.96 
(2H, m). 

mmm 1 3 7 

4-:7/^:t«3-N- ( (IRS, 2.SR) -2- (4-7/1^:^0 17 ai^/U) -2-t Kn^f 
-y-l- ( (3- (h!;y/k;*-p^^yU) y a^^^jU) ^^/l/) -1-^:7^1^ 

10 y:iJ/i^7t^^'^^ K" 

(IRS, 2SR) -2-r5;/-l- (4-y/^;^-P7 3^=/U) -3- (3- ( MJ 7 
/U:^V2;<^/1^) yzi^=.ju) -l-yn^^y^/U (4 5 0mg, 1. 4 45!J^/l') <D 
T±h:^}']}^y^ (3 0ml) ^?Sl;:4-7/l';^P-^7i$' (2 7 4m 

15 ^ K (3 5 8mg, 1. 8 7^ y^/W) *5j;U?l-t Kn=3riy-1H 

-^i/v V y T-/-)v (220mg, 1. 44^y ^)V) ■^nTLX^m.-^w^m^ 

bfco aS^S^TTK (10 0ml) X'^&5RU B^ig^^/V- (1 0 Om 1 X 2) -CtttiJ . 

20 ^V--- ^^f->^^?5S|§B^0^-^T. ^Mfli-a-^ (4 9 0mg. 7 0%) trt#fc„ 
mp 193-194t: 

IRvmax^'cm"^: 1642, 1626, 1601, 1514, 1329. 
Anal. Calcd for C^^^O^: C, 66.80; H, 4.15; N, 2.89 
Found: C, 66.70; H, 4.11; N, 2.75. 
25 'H-NMR (CDCI3) 5 : 2.89 (IH, dd, J = 14.2, 10.6 Hz), 3.09 (IH, dd, J = 14.2, 
4.0 Hz), 3.34 (IH, s), 4.70-4.84 (IH, m), 5.06-5.14 (IH, m), 5.98 (IH, d, 
J = 8.8 Hz), 6.92-7.20 (4H, m), 7.40-7.60 (8H, m), 7.75 (IH, d, J = 8.0 Hz), 
8.08 (IH, d, J = 8.0 Hz). 
SlifeM 13 8 
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N- ( (IRS, 2SR) -2- (4-7/l';rP7i-/U) -2-\i h^n^i/-l- ( (3 
5 K 

(IRS, 2SR) -2-T^y-l- {4--7jU:tny:^=^;U) -3- (3- {hV^ 
5 /V:tPp<9^/V) /l' (4 5 Omg, 1, 44^y^/^) (D 

(1 Sm 1 ) ^^iCi^^ )Vifsz=.,V^ n y K (2 8 8ra 1 , 

2 . 1 5 5 U ^/^) *3 itJ^ia^aWTK (15ml) ^^PX-T^mr' 3 B#FflSI#LfCo 
Sf&^^TK (10 0ml) T'l^f?U g^m^^/l- (1 0 Om 1 X 2) T'ttmUfc, 

10 tl^Srg^^j:^/^— =^f->;6^bff^^B^-&T«®<b^i^ (5 3 2mg. 8 7%)?: 

mp 190-1911C 

IRvmax'^W: 1645, 1541, 1516, 1331. 

.Anal. Calcd for (L^^^Q^. C, 65.24; H, 5.95; N. 3. 31 

15 Found: C, 65.27; H, 5.92; N, 3.21. 

^H-NMR (CDCI3) 5 : 1.00-1.38 (5H, m), 1.50-1.80 (5H, in), 1.84-2.06 (IH, .m), 
■2.78 (IH, dd, J =14. 4, 10.2 Hz), 2.93 (IH, dd, J =14.4, 4. 4 Hz), 3.83 (IH, 
d, J = 3. 2 Hz), 4.30-4.50 (IH, m), 4.97 (IH, brs), 5.42 (IH, d, J = 8.4 Hz), 
7.02-7.18 (2H, m), 7.24-7.54 (6H, m). 

20 13 9 

N- ( (IRS, 2SR) -2- (4-7yU;to73ir^yl') -2-fc: Kp 'Sri/- 1 - ( (3 
- KVyi-yjvirxi^'f-jV) ^^/v) j:^/v) -4-7a:=/vs&®jT5 K 

(IRS, 2SR) -2-T5/-1- (.4-y/l^:^ny3^=^M -3- (3- ( MJ 7 
;U^n;f-^/U) :7c£C^/^) -i--/P/>V— /v- (4 5 Omg, 1. 44^i;^/v) O 
25 T-feh^M)/l- (3 0ml) ^^gl-4-7:xi-/Wn-Bgp (2 3 6mg, 1. 4 4 

J^lt(3 5 8mg, 1. 8 7^ y^/U-) *5j;tJ«l-fc FP=¥i/-lH-^i/y by 
T /-/^ (220mg, 1. 44$y i:M^Xm.m.XmW^W tfc KJS^ 
^SttK (10 0ml) T'^fiU l^^^^/l' (1 0 Om 1 X 2) T'ttlfiLfco ttffll^ 
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^y-h^hnm^-^'^x^ mmit-hm (432mg. 65%) ^m^o 

mp 110-111°C 
5 IRvmax'^W: 1644, 1605, 1510. 

Anal. Calcd for C2aH2sF4N02: C, 67.96; H, 5.48; N, 3.05 
Found: C, 67.99; H, 5.63; N, 2.96. 

^H-NMR (CDCl3) 5: 1.66-1.90 (2H, m), 1.96-2.16 (2H, ra), 2.40-2.56 (2H. m), 
2.68-2.96 (2H, m). 3.56 (IH, d. J = 3.8 Hz). 4.32-4.50. (IH, nO, 4.90-5.00 
10 (IH, m), 5.46 (IH, d, J = 8.4 Hz), 7.00-7.50 (13H, m). 
14 0 

N- ( (IRS, 2SR) -2- (4-7/U;^n7ai::^/^) -2-tKn^v'-l- ( (2 

- (hi; ^/v:^^?^^/^) ^a.^^'i') ^'f-jv) 0^5=-/^) -i-y-y^i^y-^f^-^^^ 

% K 

15 1) 2,-{A.-yjv^nya^=^)V)-z-it^y':fu\fir:ym.^^f^U^%, 

7 5U^/^) t 2-MJ7;l^:^P7«=5^/l^^>'v'/^tJ'i='y K (1 5. Og, 7 7. 1 
■. 5])^.'^) . UWJ^)'^-^^ (2 3. 7g, 0. 1 7^;W . T-^\'=-V3jV (2 0 

0ml) (Dm-^m^&ox.xi Qmwm^\^f^o mM^w&^m\^. tk (2 o o 

m 1 ) ^;!]nx.-CM^^/^ (2 0 Om 1 X 2) T'ttW Lfc„ tttt|?g^7K?!fc^s Uif^ 

yy>i- (-^=Sr1^V: b/l^rni/=l : 1) xmUU 3- U-y ?V:^ny au=^7i^) 
-Z-:i-^y-2- {2-Y))yjV-^n:^^;V) ^i^i^/l^y a tf (2 2. 

3g, 7 1%) ■^mmohL^xm^o 

IRvmax''»W: 1738, 1690, 1599, 1316, 1159, 1121, 1040, 851. 
25 ^H-NMR (CDCI3) 5 : 1.11 (3H. t. J = 7. 2 Hz), 3.53 (2H, d, J = 7. 4 Hz), 4. 10 
(2H, q, J = 7.2 Hz), 4.63 (IH, t, J = 7.2 Hz), 7.10 (2H, t, J = 8. 6 Hz), 
7.20-7.45 (3H, m), 7.64 (IH, d. J = 7. 2 Hz), 7.90-8.03 (2H, m). 
2) ^im.\m^ {l^. 4g, 0. 1 1 3^/1^) (^v^J^^^/P-^-T^/l- (2 0 0 

ml) mm-. im\mom-rv3^j>^ o. sg. o. 226^71^) ^ib^x^ 
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;e-=^r y- 2 - ( 2 - h y 7< ^/l') ^^^v^/U-r tJ t';*->'gga:5^/U (20. 8 g , 

5 6. 5 5 U ^/l') (Oi?:x^^,VaL-^,v (50ml) m^-^1S\7LX^^-X: 1 l^^jf 
#Lfc:o 7mTs Kf&»l^S*lgl^*P;tTSii5:^#itU tK (200ml) 
5 g^^ai^/u (3 00ml) «x.Tttffibfc„ ttHl^^l:7Ki:iaSiaW7KT'»m. 

Vifyy^- (--di^f-l/ : g^g|^^/l'= 2 0 : 1-10 : 1) T-ft^LT. (2R 
S, 3RS) -3- (4-7/1^:^13 7 a. =/0 -3-t Kn=3rv^-2- (2-M;:77U:tn 
^ ^/P) -<:y^Jfl^-rvL \f:i->^m^f-^l- (16. 9 g . 82%) ^M^m^m t LT 

10 #fCo 

IRvmax''"*cin-': 1715, 1607, 1510, 1316, 1225, 1159, 1121, 1040. 839. 
^H-NMR (CDCI3) 8: 0.91 (3H, t, J = 7. 1 Hz), 2.98-3.30 (4H, m), 3.88 (2H, q, 
J = 7.1 Hz), 5.00-5.10 (IH,. m), 7.59 (IH, d, J = 7.4 Hz). 

3) (2RS. 3RS) -3- (4-:7yV:^t3:7 3i:^/V) -3-t Kc2=¥v'-2- (2- 
15 M) o 7« ^V.^J'jV^n (16. 7g, 45^y ^)V) 

©^iJ^Z-yl-.d 0 0ml) ^mX^. 2^^7K^{t;'^- h y •J' AtK^?^ (45ml, 

.90. 2.%3=tjV) ^n7i.xm^xmwm^\^tL. mM-k\'^%'m. (150= 

ml) xm^h Lfc^. mWt^T/l^ ( 1 5 0 m 1 X 2) T'ttffl Lfco ttW?g^7k?5fe 

20 itt. (2R.S, 3RS) -3- (4-:7/U^p:7ai:=:7k) -3-t Kn^i^-2- (2- 
^ !J p pi ^/i^) ^:/v?/i/7'ci If (12. 6 g , 82%) 
mp 158-159'lC 

IRvmax^'cnf^: 1694, 1514, 1319, 1227, 1115, 1042, 839. 

25 th^'lE: C, 59.65; H, 4.12 
^iliB: C, 59.56; H, 4.07. 

^H-NMR (DMS0-de) 6: 2.70-2.95 (IH. m), 2.98-3.17 (IH, m), 4.70-4.82 (IH, m), 
5.70-5.85 (IH, m), 7.13 (2H, t, J = 9.0 Hz), 7.32-7.50 (4H, m), 7.50-7.70 
(2H, m). 
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4) (2RS, 3RS) -3- (4-7/V:to:7cc::^/Ix) -3-t Ki3^v^-2- (2- 
Y])yjV:tX2;f^^;V) ^l^i?;Vfxi\f:i-ym {12. 3g, 3 5. 9$y^/^)<^ 
Tf^tKn^y^ (10 0ml) m^\z.^ U/VTv' K (10. 

0ml, 46. 7%])^;^) MI cc^/UT $ ( 7 . 0ml, 5 0. 3 5:y^7^) 
5 X.. 3 0 j^m^m t fCo $ b 4 I^TO^^gS Ufc^. i^?^ 7]C ( 2 0 0 m 

1 ) »x.TS^^^5"/l- (200ml) -C'ttttJ Lfc„ ttlJi?K<^ l^^fi^i^fpfi 

jvijy K^n-^Y^yy 4— xiuii^jVK : g^^a:f^/^= 1 0 : 1-5 : 1) "T? 
^^LT. (4RS, 5 SR) -5- (4-:7/U:^P7ai^/k) -4- ( (2- (hy :7 
10 /U:^-^^*^/^) y^c^jV) i^^jv) -1, 3-;^-=^1^y3; v^i/-2-;tV (1 1. 8 g, 
9 7%) ^^^tLX#fc„ 
mp 138-140*0 

IRvmax'^cm-^: 1761, 1609, 1514, 1316, 1235, 1154,. 1115, 1063, 964, 833. 

15 IfiL^jt: C, 60.18; H, 3.86; N, 4.13 
C, 60.18; H, 4.05; N, 4.06. 
^H-NMR (CDClj) S : 2.20-2. 40 (IH, m), 2.50-2.65 (IH, m), 4.18-4.35 (IH, m), 
5.09 (IH, brs), 5.84 (IH, d, J = 7. 6 Hz), 7.10-7.60 (7H, m), 7, 66 (IH, d, 
J = 8.4 Hz). 

20 5) (4RS, 5 SR) -5- (4->'/I/;rD>'ct^7k) -4- ( (2- y :7/V;e- 

tJ^f^/v) y^=-}V) p<f^/u) -1, (lo. 9 5g, 

3 2.3 ^ y ^/P) (n>=^^ (200ml) mi\^^%%im.\Y& h y "J^AtK 

^^(20ml, 1605 y^/l') ^inxL. 4^miiS?>SLfCo SlS^^^ilSm. 
tK (200ml) T^f?L. mW.^'f-i^ (2 0 Om 1 X 2) -TrftW Lfc tttHvS^ 

^^yl,_^dr-y-i^;6^feS^^$ii:T. (IRS, 2 SR) -2-r 57-1- (4-:7 

}virriy z^::^iv) -3- (2- {\'^)y)vitu:^^)v) y zi.=^)V) -\--fxi/^j-'jv 

(7. 5 6g, 7 5%) ^#fCo 
mp 57-58'C 
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Anal. Calcd for CieHjsF^NO: C, 61.34; H, 4.83; N, 4.47 
Found: C, 61.52; H, 4.78; N, 4.39. 
IRvmax'^'cBr': 1607, 1508, 1316. 

'H-NMR (CDCI3) S : 2.34-2.52 (IH, in), 2.90-3.10 (IH, rn), 3.30-3.42 (IH, m), 
5 4.74 (IH, d, J = 4.4 Hz), 7.02-7.16 (2H, m), 7.20-7.52 (5H, m), 7.63 (IH, 
d,. J = 7.6 Hz). 

6) (IRS, 2 SR) -2-T5/-1- (4-7/U;rP73i=/^) -3- (2- (h 
i;7/^:^P;?«f^/^) ^a^^/V-) -l-T^Px-^y^/U (4 5 Omg, 1. AA^V^M 
(1 5m 1) mf^l-t-:7 ^-^/^^!'P y K (2 8 2ml , 1 . 8 7 5; 

10 y^/u) *3j;t>'tafpmW7K (15ml) ^m^xM&-i:m^mwi.tc. k^&^^^tIc 

(1 0 Om 1 ) i?#i?L, mm^^/i^ ( 1 0 0 m 1 X 2) T'ttW L/C, ttW^^ 

^/u—^^-^:yi!)^hnm^^^xmmii^^m (ssemg, 8o%) ^ntio. 

rap 193-194"C 
15 IRvmax'^cra-^: 1636, 1622, 1607, 1539. 

Anal. Calcd for C2,H2iF4N02: C, 69.37; H, 4.53; N, .3.00 
• Found: C, 69.13; H, 4.37; N, 3.09. 

'H-NMR (CDCI3) S : 2,90-3.20 (2H, m), 3.33 (IH, d, J = 3.0 Hz), 4.80-5.00 (IH, 

ra), 5. 12-5. 20- (IH, m), 6.07 (IH, d, J = 8. 8 Hz), 7.00-7.20 (3H, m), 7.24-7.58 
20 (8H, m), 7.60-7.78 (2H, m), 7.80-7.92 (2H, m). 

^Jl^!ll4 1 

4--7/U:tn-N- ( (IRS, 2SR) -2- (4-:7/W:tP:7a:^;U) -2-t Kp^ 
->-!-( (2- ( hiJ 7/U';^P7^5^/u) ya^=^/i^) ^^/v) ^^7U) 

25 (IRS, 2SR) -2-T3:y-l- (4-7/^:tP7ai-/k) -3- (2- (MJ7 
Mx^^i^/U) :7 3i=yk) -1-7°P/>V— (4 5 0mg, 1. 4 4 5; U -^t/l-) (D 
T-fe h y/l' (3 Om 1 ) m^i^4-yM^-r-7^uy:ij/U7j^ym (2 7 4m 
g, 1. 44^y-=e/U) *5j;D«l-:i:^/U-3- (3-v'^f-/^r ^ /^P tVV) ;i7/P 
K-:i:^ii (3 5 8mg, 1. 8 7 5 y ^/U) io J:t>*l -fc Kp ^v--! H 
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-<yy V V r-/-JV (220mg, 1. 44^!J =^JV) ^]!jp x.-r^tai:-i^«# 
tfc, mM^if^ (10 0ml) T-WU (1 0 Cm 1 X 2) T'ifttti 

5 T'»u m^=^^^v-^^-^yh^h-n^^-^^x^ mm\h^m (54 8mg, ? 

9%) ?lr#fc„ 
mp 200-201*C 

IRvmax^W: 1640, 1626, 1601, 1537. 
Anal. Calcd for C^^^^^m^: C, 66.80; H, 4.15; N. 2.89 
10 Found: C, 66.67; H, 4.12; N, 2.80. 

^H-NMR (CDCI3) 6 : 2.98-3.22 (3H, ra), 4.80-4.98 (IH, m), 5.14-5.20 (IH, m), . 
6.04 (IH, d, J =.8.4 Hz), 6.96-7.20 (4H, m), 7.26-7.60 (7H, m), 7.65 (IH, 
d, J = 7.8 Hz), 7.75 (IH, d, J = 8. 4 Hz), 8.08 (IH, d, J = 8. 2 Hz). 

mmm 14 2 

15 N- ( (IRS, 2SR) -2- {A-y /V^^xiy -2-t Kp^v^-1- ( (2 
- (MJ7/^;ta^^yu) 7^^/!^) Tt^/L') :3^^/^) i/^n^^-^ytiJV:g^^-t 
% K 

. (IRS. 2SR) U-yj\':^ny=^:=.;V') -3- {2- {V])y 

;P^n;>«^7lx) -l--fxiA/—;V (4 5 0mg, 1. 4 4 5 y ^/^) (D 

20 (15ml) ^V^l^v'^ u^e^-^l^tl ;V:i^^:=^JV^ Dp K ( 2 8 .8m 1 , 

2 . 1 5 ^ y ^;V) it/iafPMWTK (15ml) ^Mx.X^U.-^ 3 mfmW Lfc. . 
R^&?S;Sr7K (10 0ml) T*^«?U i^m^^/v (1 0 Om 1 X 2) -CtttHbfCo 

i^^mm^^^^-^'^-^yni^^ni^^^'^xmmih^!^ (4 3 4mg, 8?%) ^ 

25 #fc„ 

mp 216-217*0 

IRvmax'^W: 1645, 1607, 1539. 

Anal. Calcd for C23H25F4NO2: C, 65.24; H, 5.95; N, 3.31 
Found: C, 64.96; H, 5.92; N, 3.19. 
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^H-NMR (CDC^S: 1.00-1.30 (5H, m), 1.40-1.80 (5H, m), 1.80-2.02 (IH, m), 
2.80-3.02 (2H, m), 3.70 (IH, d, J = 3.6 Hz), 4.40-4.60 (IH. m), 4.98-5.06 
(IH. m), 5.51 (IH, d, J = 8.2 Hz), 7.00-7.16 (2H. m), 7.20-7.52 (5H, m), 
7.59 (IH, d, J = 7.6 Hz). 

5 mmm 1 4 3 

N- ( (IRS, 2SR) -2- {4-y/l^:tny^::^jl') -2-t Y^n^^^i/-!- ( (2 

(IRS, 2SR) -2-T5/-1- (4-7/1^:^0 7 a^^/V) -3- (2- ( bU 17 

10 r-fe MJ/W (3 Om 1) :^|^(C4-7ai::^/U-n-S§^ (2 3 6mg, 1. 4 4 
5 y ^A^) iSXm -^^/W 3 - ( 3-i?7« ^/l^T 5 / -/a hf/U) ;«;/u>j?^;?>r ^ K • 
(3 5 8mg, 1. 8 7 ^ y ^/U) *5J:tJ«l-t.KP=3E^v'-l H-^:/^ MJ 
ry^-/U (220mg, 1. 445y ^/l') ^*Bx.T^?aT*i^8l#Lfco 

^tK (1 0 Om 1) -e«U (1 0 Om 1 X 2) -CttttlLyjio tta?^ 

m.:x.=r)v-^^^vh-^iDW^^^^x^ ^w^a^m ( 5 o i m g , 7 e %) tr#fco 

mp. 161-162^: 

IRvmax'^W: 1645, 1537, 1514. 
20 Anal, Calcd for C26H25F4NO2: C, 67.96; H, 5.48; N, 3.05 
Found: C, 67.96; H, 5.41; N, 2.94. 

^H-NMR (CDCl3)S: 1.64-1.84 (2H. m), 1.86-2.12 (2H, m), 2.38-2.44 (2H, m). 
2.91 (2H, d, J = 7. 2 Hz), 3.29 (IH, d, J = 3. 6 Hz), 4.40-4.60 (IH, m), 4.98-5.06 
(IH, m), 5.51 (IH, d, J = 7.6 Hz), 7.00-7.34 (9H, m), 7.36-7.48 (3H. m), 
25 7.57 (IH, d, J = 7. 6 Hz). 

%'m\^4 

N- ( (IRS, 2SR) -2- i4-y )Virxiy -1- ( (^4~y jx^irny 

1) 3- (4-7/L';e-D:7^::i;U') -3-:t=3ry7'P t°:t->'^^^/l-(2 0 g, 9 5. 
235 



wo 02/059077 



PCT/JP02/00532 



1 5 U ^/u) t A-y jvirxi^^^-jjv^n 5:K(i8. Og, 85. e^y ^/l^) . 

^Wi3t?J>> (2 6. 3g, 0. 19^/1^) , T-^\-=^V3i\^ (3 00ml) <^}g 

^?s<^6o'c-c2^TO«^tfc„ mmmmmx^. tk (2oomi) ^n^x 

^^:x.^)V (2 0 0, 1 0 Om I ) T'ttffi LfCo ttW^lrTKM^ 

^"^V: h;WJ^>'=l : 1-1 : 5) T'iWSb. 2- (4-:7;i-;^n^Vv?/l') -3- 
(4-7/^:tn7 3i:=^>'^) -3-:t=aryynlf;e->'^:i^f^/V (19. Og, 6 3%) 

IRvmax'''"'Wi: 1732, 1688, 1599, 1510, 1159. 851. 
10 'H-NMR (CDCI3) 6 : 1.12 (3H, t, J = 7. 1 Hz), 3.29 (2H, d, J = 7. 4 Hz), 4.01 
(2H, q, J = 7. IHz), 4.53 (IH, t, J = 7. 4 Hz), 6.88-7. 30 (6H, in), 7.90-8.08 
(2H, m). 

2) *!l7Ki['ft:M$& (15. 4&, 0. 11 3^/V) <n>%^=c'^)VzxL^=fi\^ (2 0 0. 

ml) wrn^s im\m~^n-rY'}t>i>^ (9. sg, 0. .226^/1^). ^apx.x^ 

15 ii.-e2fi#TO«^bfc3 ^^!^M*L. m^::2- (4-:7/v;rn-<ve?/W -3- 
{A.-y;visrxiy :^=.}V) 3-;t^y7°cik°:t>'^^5^/^ (1 8 g, 56. 5 ^ JJ.^ 
/i^) ©v?:3i^/i.rc-xyK5 0ml) ^?^^;!jB;i-rMT' 1 ^^it^Lfco 7fCi^T> 
S/iS?^}' 1 ^^^®l^;!inxL-CS/S^#it ;*c ( 2 0 0 m 1) hmm.:^^7V (2 0. 
0ml) ^;!jax.Ttt{li Lfco ttttl»7Ki^MW*-ei5fer^^. mimmr^^^^y 

^^f-^- : g^^^f-/^= 1 0 : 1 -3 : 1) -eMLT. (2RS, 3RS)-2- 
{A-yjVi^xi^V-J'iV') -3- (4-7/^:^0 :7j:=/1^) -3-t Kn^i^T^P 
^-c^/l^ (16. 8 g. 9 3%) ^^i^mmh LT#fCo 
IRvmax"""W^: 1726, 1713, 1605, 1510, 1225, 1159, 1030, 835. 
25 'H-NMR (CDCI3) 6 : 0.94 (3H, t, J = 7. 0 Hz), 2.80-3.02 (4H, m), 3.88 (2H, q, 
J = 7.0 Hz), 4.99 (IH, d, J = 4.8 Hz), 6.85-7.15 (6H, m), 7.30-7.50 (2H, 
m). 

3) (2RS, 3RS) -2- (4-7/l':tci^:/-^?7^) -3- (4-7/^;*-o:73i^ 
yl/) -3-t Ki3drv^:/p If;^:/^:^^^/^ (1 6. 5 g, 5 1. 5 5: P ^/V) O ^ iJ' 
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J-JV (5 0ml) mmc. 2^S7KS^ffc;-^-hy !>A7K^ (5 1, 5ml. 0, 

1 0 3 ^nTLX^m.^ 3 ^wm- ufc. i ms^si ( 1 3 o m i ) 

-e^tt^; bfcm. m^^^JV (200, 1 0 0 m 1 ) T'ttm Lfco i*tli^^;fcgfc^, 

5 (2RS, 3RS) -3- (4->'/U;tP ^oi^/l') -2- (4-:7/^;^n^^/v'/l/) - 
3-t KD^v-:/ne;3->'^ (1 4. 2g, 9 4%) Sr#fc„ 
mp 169-1701C 

IRvmax"W: 1692, 1607, 1510, 1231, 1015, 839, 826. 

10 fh^ii:: C, 66.75; H, 4.83 
%m\t.' C, 66.76; H, 4.64. 

'H-NMR (DMSO-de) 5 : 2.70-2.95 (2H, m), 3.05 (IH, d, J = 11.0 Hz), 4.60-4.80 
(IH, m), 5.65-5.80 (IH, m), 6.97-7.22 (6H, m), 7.30-7,45 (2H, m), 11.80-12.00 

(IH, br, OH). . 

15 4) (2RS, 3RS) -3- {^-y jvHrny :x:.zz.}V) -2- {A-y )Virxi^-y^j 
/I') -S-t Kn dfv'-^a t°;t^m (1 3. 8g, 4 7. 2 ^ ]J ^./V) h 7 t K 
nyyV (15 0ml.) mWL\^. v'73.=^/i^7i^y^*c y /i^Tt? K (13. 2ml, 6 
1. 4 5y^/V). i hy^^/UT^:/ (9. 2ml, 6 6. 1 $ !) ^;U) ^iP;i, 
3 0 'Timm LfCc ^ b 4 R^ftlAnMsS bfcm. » tK ( 2 0 0 m 1) feAH 

20 ^T@^^::i^^y^ (200ml) X'ttW Lfco 1 ^ti^t^^Mt7KT*gfe# 

agtl^--^1^^^-i^^^^/V;^t^b^^^bi$•&■C. (4RS, 5SR)-5-(4- 
7/U:to7 3ir^/U) -A- ( (4-:7/U:^-P73i::^yW') T^^/H -1, 
(12. 8g, 9 4%) *^^iLT#fc„ 

26 mp 197-198°C 

IRvmax'^W: 1738, 1611, 1510, 1231, 1069, 1013, 980, 853. 

f^^^i^: C, 66.43; H, 4.53; N, 4.84 
HSOffi: C. 66. 39; H, 4. 40; N. 4. 79. 
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'H-NMR (CDCgS: 2.10-2.35 (2H, m), 4.10-4.30 (IH, m), 4.91 (IH, s), 5.79 
(IH, d, J = 7.6 Hz), 6.98 (4H, d, J = 7.4 Hz), 7.13 (2H, t. J = 8.4 Hz), 
7.30-7.43 (2H, m). 

5) (4RS, 5SR) -5- (4:--7JU:i-nyaL:=./i^) '4- ( (4-yMny::L 
5 -1, 3-:^^-^:/ V i^l^'-2-:i->' (1 1 . 8 7g, 4 1. O^y^ 

M (D^^ y -/i- ( 2 0 0 m 1) i^mi::8m^:^mt-r h y ^j^i^mm (25.6 

ml, 20 5 ^ Ve/U) :^Mk.^ 4«APiUl^LfCo Rmm^^W^. tK (2 0 - 

0ml) vmiu mm^^/i- (2 0 om 1 x 2) T-i*wbfc„ mmm^m^^^ 

10 ■^^•^yi)^hwm^^'^x. (IRS, 2SR) -2-7^7-1. 3-\f:^ X4-y 

;V:tny^=^;l^) -l-:/p/-?y —yl^ (9. 3 3g, 8 6%) ^#fc„ 
mp 66-67*^ 

IRvmax^cBf^: 1603, 1510, 1225. 

Anal. Calcd for C15H15F2NO: C, 68.43; H, 5.74: N, 5.32 
15 Found: C, 68.30; H, 5.68; N, 5.17. 

.^H^NMR (CDCI3) 6 : 2.32 (IH, dd, J = 13.4, 10.2 Hz), 2.77 (IH, dd, J = 13.4, 
. 3. 0 Hz), 3.16-3.30 (IH, m). 4.64 (IH, d, J = 5. 2 Hz), 6.90-7.18 (6H, m),. 
7. .30-7. 42 (2H, m). ■ 

6) (IRS, 2SR) -2-T5/-1, 3-\f:^{4-y;V-tnya^=:.;V')-l- 
20 /!/ (4 5 Omg, 1. 7 1 5: P ^/V) ©1^®?^^/^ ( 1 5 m 1) 

1-^:7 b-fyl/i^a y K (3 8 6ml , 2. 5 6 5: y ^/V-) *5 i t/^^SWTR ( 1 5 
m 1 ) <lr*Bx.TMT-if^^»#Lfco K/S^^tK (10 0ml) -e#«5 mk=^ 

(1 0 Om 1 X 2) T'ttWLfco ^mi-^mA^imixm^i.. mimm-^^ 

xmmit^m (5 1 5mg, 7 2%) trWco 
mp 199-200°C 

IRvmax^cm"^: 1640, 1605, 1539, 1510. 
Anal. Calcd for QjeHjiFjNOa: C, 74.81; H, 5,07; N, 3.36 
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Found: C, 74.56; H, 5,04; N, 3,27. 

*H-NMR (CDCl,) 8: 2.75 (IH. dd, J = 14.2, 10.6 Hz), 3.01 (IH, dd, J = 14.2, 
4.0 Hz), 3.63 (IH, d, J = 4.0 Hz), 4.68-4.84 (IH, m), 5.04-5.10 (IH, m), 
5.89 (IH, d, J = 8.4 Hz), 6.92-7.30 (7H, m), 7.32-7.52 (5H, m), 7.69 (IH, 
5 d, J = 8.2 Hz), 7.78-7.92 (2H, m). 

4-7/l';^i3-N- ( (IRS, 2SR) -2- (4-7/1^:^0 ;:^/P) -1- ( (4- 

K 

10 (IRS, 2 SR) -2-r$/-l, (4-y/^:to:7rcn/i.) -i-:/n 

(4 5 Omg, 1. 7 1 ^ y^^V-) ©T-fe h= MJ/l' (3 Om 1) ^^^Kt^ 

4-7/^;rp•:^71^^'>';&/^7J?^^^ (3 2 5mg, l. 7 i ^ y ^/i^) *3 itJ^i^ 
tJ^^jV- 3 - ( 3 -v^T' ^/l^r %J-fvi a'M ;;&/l'J}?v?-r ^ F • MBM ( 4 9 1 m g , 

2.5 6 5: y^/w) ^^ii^i-t Kt3^v^-iH-^>'y hyry^-/^ (2 e img, 
15 1 . 7 1 ^ y ^/v) mn^xm^x^ifmmw bfc„ EjiSv^^^* ci o o m n -e* 
mm=^^^^ doom 1x2) xmmvtco mm^mi^mjkxm^i^. 

mih^m (5 7 Img, 77%) Sr#fc„ 
20 rap 233-234°C 

IRvmax°^cm-^: 1644, 1626, 1601, 1508. 

Anal. Calcd for CaeHjaFsNOa: C, 71.72; H, 4.63; N, 3.22 

Found: C, 71.58; H, 4.56; N, 3.12. 

^H-NMR (CDCI3) 5 : 2.77 (IH, dd, J = 14.4, 11.0 Hz), 3.03 (IH, dd, J = 14.4, 
25 4.4 Hz), 3.42-3.50 (IH, m), 4.64-4.84 (IH, m), 5.04-5.12 (IH, m), 5.84 (IH, 
d, J = 8.4 Hz), 6.92-7.32 (8H, m), 7.40-7.60 (4H, m), 7.74 (IH, d, J = 8.0 
Hz), 8.09 (IH, d, J = 8.4 Hz). 

mmm 1 4 e 

N- ( (IRS, 2SR) -2- (4-7/^;t"o:7a^^/i/) -1- ( u-y/u^tt^y:^ 

239 



wo 02/059077 



PCT/JP02/00532 



=^jU) -2-1: -y^ x2^^-9->:fJy^^^-^^ K 

(IRS, 2RS) -2-T5-/-1, (4-7/V;^a :7:cr^/v) 

(4 5 Omg, 1. 7 l^y^/l') <^g^i^^^>'l' (1 5inl) ^^^^^^ 
n-^^-y-'/^b/l'Ji^ri/^^ 13 y F (3 4 2m 1 , 2 . 5 6 5 y •^t/l') *5<tt>*^foMW 

;jc (1 5ini) ^m^xmM.x^mmmw\^t^o mm^i^ doomi) 
u m^^f-^^ (1 0 om 1 X 2) -etttuLfc^ ^mi-^m^'^^x'mx^. ^ 

^> ^> X^mkm.^^ bfco ai^i^ <^B^^^^/i-— '3s^1^ 

^ -^t-CSM^b-a-i^ ( 5 5 3 m g , 8 7%) ^#fc„ 
mp 203-204^: 

IRvmax'^'^cnf': 1645, 1537, 1512. 
. Anal. Calcd for C^^^^Q^- C, 70.76; H, 6.75; N, 3.75 
. Found: C, 70.79; H, 6.80; N, 3.63. 

'H-NMR (CDCg S: 1.02-1.38 (5H, m), 1.50-1.80 (5H, m), 1.82-2.04 (IH, m). 

2.63 (IH, dd, J = 14.4, 10.4 Hz). 2.84 (IH, dd, J= 14.4. 4.4 Hz), 4.06 (IH, 

d, J = 4.0 Hz), 4.30-4.46 (IH, nO, 4.90-4.96 (IH, m), 5.29 (IH, d, J = 8.4 

Hz), 6.90-7.14 (6H, m), 7.30-7.42 (2H, m). 

N- ( (IRS, 2SR)-2- (4-7^^^i='7a.=/V) -1- {A-y JVirny :^ 
7<f^yw) -2-t \^n^i/:r.^JV) -4-:7^rz/Pi§^T5 K 

(IRS, 2SR) -2-r^y-i. {A-y;v:^nya^:=.;v) 

/^/-/K4 5 0mg, 1. 7l5y*/l') (3 0ml) ^l^f- 

4->^:c^/V-n-BSm (2 8 0mg, 1. 7 1 5 y ^/^) *3itJ^l-^^^^-3- (3 
-i?p«^/^r$/:/nl^/l') (491mg, 2. 56^y 

^/i^) *5j:t/l-t FP^v'-lH--<^^)^byTy-/i- (2 6 Img, 1. 71^ 
y^/V-) ^J!lPx.X^?a-C«»#bfCo S)i&^S^7K (10 0ml) X'WU S^^ 
3,^;V (1 0 Om 1 X 2) fttttJ UfCo ttm^^lSfP^:^-e»t. ^^W-^ 

(g^^3.f-yv) X«mL.@^m^^/v — ^d^^i^y:^)^?JS^^$■^t. SM^b-a^tl (5 
2 3mg, 7 5%) ?r#fc„ 
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mp 147-148'C 

IRvmax^'cm-^: 1645, 1609, 1549. 

Anal. Calcd for C25H25F2NO2: C, 73.33; H, 6.15; N, 3.42 
Found: C, 73.34; H, 6.09; N, 3.35. 
5 ^H-NMR (000X3)6: 1.70-1.90 (2H, m), 2.00-2.12 (2H, m), 2.44-2.58 (2H, tn), 
2.62 (IH, dd, J= 14.4, 10.4 Hz). 2.80 (IH, dd. J= 14.4. 4.4 Hz), 3,74 (IH. 
s), 4.32-4.48 (IH. m), 4.90-4.98 (IH. m), 5.32 (IH, d, J = 7. 6 Hz), 6.84-7.16 
(8H, m), 7.20-7.42 (5H, m). 

mmm 1 4 s 

10 N- ( (IRS, 2 SR) -2- (4-:7;^;rn:7^-/^) -2-t: Kp^v-I- ( (4 

1) 3-(4-:7yU;rn>'ai=/^)-3-^=3ry>^pf;d-:/i?^^/>(2 0g, 9 5. 
1 ? y ^)V) h 4-7{ h^v'^^^i^/l'tJ' ny K(ll. 6ml, 85. 65!) ^ 
^^i> V^J>> (2 6. 3g, 0. 1 , Ti? MJ/l^ (3 0 Om 1) <Dm 

15 ^m^eo'cx^e^^w^hfco m^m^wi&mmu tk (3oomi) ^m^x 
mm^'^/i- (3 0 Om 1 X 2) T'ttWLfco mmm^:^m^. m:^mm'^^^''iy^ 

-^y :mk^^/l-=10 : 1-5 : 1) T-ffiMU 3- C4-y/l-:tnyai=^M 
3-:t^y-2- (4-^ h^v^^:/v'7l') f (2 6. 6 g, 8 5%) 

20 ^«i^tLT#fc„ 

IRvinax""*cm-^: 1734, 1686, 1597, 1514, 1250, 1179, 1159, 1034, 849, 824. 
'H-NMR (CDCI3) 6 : 1.13 (3H, t, J = 7.2 Hz), 3.26 (2H, d, J = 7.6 Hz), 3.76 
(3H, s), 4.10 (2H, q, J = 7. 2 Hz), 4.53 (2H, t, J = 7.2 Hz), 6.79 (2H, d, 
J = 8.2 Hz), 6.95-7.20 (3H, m), 7. 90-8. 10 (2H, m). 

25 2) i^Mfn (2 1. 2 g, 0 .. 1 5 6^/1^) (Di^^^/l^^—'r/U (2 0 0ml) 

mmi^. ^m^momi-vv^^ (13. ig, 0. 3i^/v) 

2- (4-^ V^-y^y^J;V) -fn (2 5. 7 g, 7 7. 8 5 ]) ^/U) 

(Dv?3if-/^^-x/i- (5 0ml) mm^nk.x-m.xi^mnw\.ti. r 
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jSl^f' 1 ^5t«^Anx.T^Jf£:^#ih tK ( 2 0 0 m 1 ) tmm^-f-^l- (200 

f-^:|^i?^f-/^=l 0 : 1-3 : 1) -CJltMbT. (2RS, 3RS)-3-(4 
5 -y;v:^ny3:,:=.jv) -3-1:: Vn^i/-2- (4-^^ V^x/^l^-Jju) :fn\fy^i^fk^ 

{2^. 3g, 9 0%) ^m^mmiit\.xmt.. 

IRvmax^'-W^: 1726, 1607, 1512, 1248, 1223, 1179, 1034, 839. 

^H-NMR (CDCI3) 5 : 0.95 (3H, t, J = 7.2 Hz), 2.85-3.00 (3H, m), 3.76 (3H, s, 

OMe), 3.89 (2H, q, J = 7. 2 Hz), 4.95-5.07 (IH, m), 6.70-6.88 (2H, m), 6.93-7.12 

10 (4H, Di), 7.30-7.47 (2H, m). 

3) (2RS, 3 RS) -3- (4-7yL':tP:73icnyi^) -3-t Kndr^'-2- (4- 
^Y^'-y^iyi^jV) ■:fn\f:i-y^:i^^;V {2 2. 8g, 6 8. 6 ^ U ^/v) (Dp? ^ 
J-A^ (10 0ml) rnrn^. 2B£7k*{k-^hy C^AtK^^ (69ml, 0. 1 

■3 7 ^/i-) ^Mx.x.mM.x 4 mmw l/c. a^^i^sr e t L±m. 

15 tK (3 0 0ml) »x.. m^=^'f-/^ (2 0 0ml X 2) T'ttffl f[ljttJ»7K 

::T^-y'/U(DM^m*^^1^^i\:^'tX. (2RS, 3RS) -3- i4-yjl^:tuy 
=/k) -3-tKn^v^-2- (4-7J bdev'-<:/i;?/i^) (.14. 8g, 

7 1%) ^#fCo 
20 mp 96-98°C 

IRvmax™''cm"i: 1690, 1611, 1514, 1254, 1235, 1036, 837. 

tf^ffi: C, 67.10; H, 5.63 
Hilfit: C, 67.11; H, 5.65. 
25 ^H-NMR (DMSO-dg) 5 : 2.70-2.90 (2H, m), 2.95-3.10 (IH, m), 3.70 (3H, s), 
4.60-4.75 (IH, m), 5.60-5.75 (IH, m), 6.79 (2H, d, J = 8.8 Hz), 7.00-7.20 
(4H, m), 7.30-7.45 (2H, m). 11.80-11.95 (IH, br, OH). 

4) (2RS, 3RS) -3- (4-:7/l';^-p:7ai=:/l') -3-t Kn:^rv'-2- (4- 
:^ V^i^^l^i^/^) •T'PfitV^ (1 3. 7g, 4 5. 0^!J^;l^) (Dxh^tK 
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n-yyiy (15 0ml) WM^. v':7rcrz/^7}^>^7j^ y /i^T F (12. 6ml, 5 
8. 5 ^ y^/U) h Y^):^=f-JVr%V (8. 7 8ml, 63, 0 ^ U^/I^) ^APx.s 

3o^raii#Lfco ■^h\z.mwmmi\.fri%.. m^\.. tk (2oomi) 

x.-C@^^^^7U (200ml) T'ttfflLfc^ ttffl^^ 1 ^^:rai»SW7kT'^5fc 

iJ'a-^hif^^^^- (i5'pp/J^/^^ :g^^^^/^=4 : 1-2 : 1) T-ffi^tT. 
(4RS, 5SR) -5- {A.-y jVirny ^^-M -4- ( (4- (t? ^/I'lt^v') 7 
^^/^) -1, 3-;d-=3E^1^yyi^l^-2-:^>' (13. Og. 9 6%) Srjg^ 

10 mp 125-126t 

IRvraax'^'cra"^: 1738, 1613, 1514, 1248, 1107, 1036, 845, 824. 

3C*:$>^|tC„Hi6FN03 • lAHjsOfc LT. 

tfi[^ii:: C, 66.77; H, 5.44; N, 4.58 

UPHfi: C, 66.57; H, 5. 31; N, 4.49, 
15 'H-NMR (CDClj)^: 2.10-2.30 (3H, m), 3.78 (3H. s), 4.10-4.30 (IH, m), 4.94 

(IH, brs), 5.78 (IH, d, J = 7.6 Hz), 6.78-6.90 (2H, m), 6.90-7.00 (2H, m). 

7.07-7.20 (2H,. ni), 7.30-7.45 (2H, m). 

5) (4RS, 5SR) -5- (4-7yV;^-P 7ai^/U) -4- ( (4- {^^fVHr^ 
i/) yz^^/u) -1, (12. 8g, 42. 5 

20 ^ y ^JV) (^oiiS^ 7 -/V- ( 2 0 0 m 1 ) S^^TK^^ftf- h y l^^TK^^iS ( 2 

6. 6ml, 2 10 ^ y */u) ^n^^ mmmm^x^f^. mM^^^^. tk 

(200ml) T*#f?L. mmP^-f-jy^ (2 0 Om 1 X 2) T*ttffl Lfco tttUIK^ia 

^/l'-^^f-^/:O^PjS|gH%$-&X. (IRS, 2SR) -2-T5/-1- (4-:7;U 
25 ^p:7^;:^71/) -3- (4- (p? 5^/V:t^i/) 7;^-/^) -l-yp^NV-/!^ (10. 
0 8 g , 8 6%) ?^#fc„ 
mp 78-79*0 

IRvmax^W: 1611, 1603, 1584, 1512. 
Anal. Calcd for CifiHisFNOg: C, 69.80; H, 6.59; N, 5.09 
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Found: C, 69.69; H, 6.65; N, 5.00. 

^H-NMR (CDCl3)5: 2.27 (IH, dd, J= 13.8, 10.4 Hz), 2.72 (IH, dd, J= 13.8. 
3.2 Hz), 3.16-3.28 (IH, m), 3.78 (3H, s), 4.65 (IH, d, J = 4. 6 Hz), 6.78-6.86 
(2H, m), 7.00-7.12 (4H, ra), 7.32-7.72 (2H, m). 
5 6) (IRS, 2SR) -2-r^y-l- (4-y/l^:tn-7:^=:^/U) -3~ (4- U 
y^=.;v) -I-z^xj/-^/^;]^ (4 50mg, 1. 64511^/1') OM 
(15ml) 1 --ry h^/l^^ uDK (369ml, 2. 455!J^ 

M ^x-amamm^ (ismo ^Mk.xm.ux'im^whfco kjc&?K'^7K d 
0 om 1) -C'«u mm^'^ji- (1 0 om 1 X 2) -ettmbfco mmm^ma-k 

--^^^ ^m^^n^^ $ 'S:xmm<t-^m ( e 2 2 m g , 8 9%) 

mp 198-199*0 

IRvmax'^'cm-': 1640, 1611, 1541. 1510. 
Anal. Calcd for C^K^i^m^: C, 75.51; H, 5.63; N, 3.26 
15 Found: C, 75.25; H, 5.88; N, 3.18, 

^H-NMR (CDCI3) 8 : 2.69 (IH, dd, J - 14.2, 10.6 Hz), 3.01 (IH, dd, J = 14.2, 
4.0 Hz), 3.80 (3H, s), 3.93 (IH, d, J = 4.0 Hz); 4.70-4.88 (IH, m), 5.02-5.10 
(IH, m), 5.82 (IH. d, J = 8. 2 Hz), 6.86 (2H, d, J = 8.6 Hz), 7.00-7.20 (4H, 
m), 7.20-7.52 (6H, m), 7.73 (IH, d, J = 8.0 Hz), 7.80-7.92 (2H, m). 
. 20 MMM 14 9 

4-:77^;^-p-N- ( (IRS, 2SR) -2- (4-7/i-;tn y^^/i^) -2-h Kcz^ 

ix-i- ( (4- yzx^^-jv) ^^/v) ^5^/w) -\-•ry9^yy1yJ^^ 

(IRS, 2SR) -2-T%J-\- {4-y jVHruy -3- (4- (^^/l^ 
25 :^-=3ri/) :73i^/V) -l--7°n/-^/— /I/ (4 5 Omg, 1. 6 4 5: p ^/i/) <7)Tir b 
- MJ/i' (3 0ml) WM'cA-y jx^-^u-ry ^ vvXi)Vif^:yW. (3 1 img, 1. 
6 4 5: y ^71^) *5j;t)5l-^^7W3- {3-v^p{^/VT5 y:/ntVv) iJjv-^^iz-iX 
K-iHSfeife (4 7 0mg, 2. 4 3 ^ y^yl^) *3j:tJ«l-t Kndfi>'-iH-^^^y 

h y r^/—}\^ (250mg, 1. 64^ y =^jv) ^n^x'^mrQm^W^ Lfc„ k 
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ft^m^A (1 0 Om 1 ) T'WL, ^m^^J^ (1 0 Om 1 X 2) Tttffl Lfc„ 

V 10 ^)\^^ yAiJ'P-^hiS^y^^- (-^^ri^i/ : g^^ai^/l.= 1:1) T'^t^ 
U ^'3ff->'jO>bSi^ii^*T. Wm^m (5 5 8mg, 7 6%) 

5 Ir^fco 

mp 210-2 lit: 

IRvmax™'cm~^: 1640, 1624, 1599, 1539, 1512. 
; Anal. Calcd for Cz^HjaF^NO,: C, 72.47; H, 5.18; N, 3,13 
Found: C, 72.39; H, 5.08; N, 3.01. 
10 ^H-NMR (CDCl3)6: 2.70 (IH, dd, J= 14.4, 10.8 Hz), 3.00 (IH, dd, J= 14.4, 
4.0 Hz), 3.80 (3H, s), 3.84 (IH, d, J = 3.6 Hz), 4.66-4.84 (IH, m), 5.02-5.10 
(IH, m), 5.81 (IH, d, J = 7.6 Hz), 6.85 (2H, d, J = 8.8 Hz), 6.92-7.22 (6H, 
m), 7.40-7.60 (4H, m), 7.76 (IH, d, J = 8.4 Hz), 8.08 (IH, d, J = 8.0 Hz). 

%mm 15 0 

15 N- ( (IRS, 2SR) -2- {A~y jVisr^-y -2-^Yn^^y-\- ( (4 

(IRS, 2SR) -2-r5y-l- (4-:7/P:^P:7cc=y^) -3- (4- {:^=f-}V 
7:n=7U) -l-:/i3^-?/— (4 5 0mg, .1. 6 45 1J^/l^) (OW^^ 
^^-fV (15ml) Wmc-y^ n^^-^^yti )Vit^:::.,v^ nUK (328ml, 2. 4 
20 5 5 y^/u) *5J:t>'iafpiW7K (15ml) ^;!]iix.i:^M-c«Wtfc„ mM 

(10 0ml) T'%|^L. mWP^^)\^ ( 1 0 0 m 1 X 2) T^ttffi LfCo 

^zsL^jV—^^^:yii^hmm^^^Xim\Y.'^m^h2^m%, 8 4%) ;lr#fco 
mp 193-194°C 
25 IRvmax'^W: 1647, 1539, 1512. 

Anal. Calcd for CjjH^gFNOs: C, 71.66; H, 7.32; N, 3.63 
Found: C, 71.57; H, 7.40; N, 3.55. 

'H-NMR (CDCl3) 5: 1.02-1.40 (5H, m), 1.54-1.80 (5H, m), 1.88-2.08 (IH, m), 
2.56 (IH, dd, J= 14.4, 10.2 Hz), 2.82 (IH, dd, J= 14.4, 5.2 Hz), 3.78 (3H, 
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s), 4.30-4.50 (IH, m), 4.45 (IH, d, J = 4.4 Hz), 4.88-4.92 (IH, m), 5.24 
(IH, d, J = 7.0 Hz), 6.81 (2H, d, J = 8. 8 Hz), 6.98-7.10 (4H, m), 7.28-7.40 
(2H, m). 

mmmisi 

5 N- ( (IRS, 2SR) -2- {4:-yjU:tx:f7:xL=::/U) - 2-t Kci ds-v'- 1 - ( (4 

(IRS, 2SR) -2-7'3:/-l- (4-7/^:tn 7cc^/l^) -3- (4- {^f-JU 
7:t::^/^) -i-yu/</—;i^ (4 5 0mg, 1. 6 45i;^7i^) <OT± h 
^MJ/V- (3 0ml) ^?R{;i4-:7ai^/Wn-iSgfe (2 6 8mg, 1. 645P^ 

10 M *3 it)? 1 3 - ( 3 -i^p^ ^/ur ^yyn \f/u) % k • mm^ 

(4 7 0mg, 2. 4 5.5!J^/U') iS^Ul-H Yn^iy-iH-^l^y h V T^— 
7K250ing, 1. 645:y ^/U) ^1}\\K.XMUX^m^mW Lfco S/S^^tK ( 1 
0 0ml) T*#«?U i^^^^/l^ (1 0 Om 1 X 2) T*ttWLfe„ ttttl?g^^lMfP:fe 

15 ;&7Ai^p-r hi5^77^- (-^^•^:^:r±hy=l : 1) T'ffi^U g^^^J^^/i- 
-^^•f-y7f)>hW1^^^'^Xs mmit^!^ (5 7 5m g, 8 3%) <lr#fc„ 
mp 130-1311C 

IRvmax'^cnf^: 1645, 1607, 1512. 

Anal. Calcd for Cj^mo^: C, 74.09; H, 6.70: N, 3.32 
20 Found: C, 74.05; H, 6.82; N, 3.24. 

*H-NMR (CDCI3) 6 : 1.70-1.90 (2H, m), 2.00-2.12 (2H, in), 2.40-2.62 (3H, m), 
2.80 (IH, dd, J = 14. 2, 4.4 Hz), 3.72 (3H, s), 4.05 (IH, d, J = 4. 4 Hz), 
4.32-4.48 (IH, m), 4.88-4.98 (IH, m), 5.27 (IH, d, J = 7. 2 Hz), 6.79 (2H, 
d, J = 8.6 Hz), 6.96-7.14 (6H, m), 7.16-7.40 (5H, m). 

25 mmmi5 2 

N- [ (IRS, 2SR) -1- y^yi^/U) -2- (4-y/V':tnya^=^jU) 

-2-t Kndrv'oif^/U] jU^W^^l^mt e r t-zf^Jl^ 

1) 2- -3- (4-y/V;rP7icr^/U) -^-ir^yfuyf 
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{4--7/l^:ttt^yyryf /u) g^^ai^/l^i 5.. 30g (7 2. 7 9^y^/^) (O 

^<=7y^iymm^2. 9ig (72. s^y^/i^) ^©^^0. strait 

#tfCo 4-v^ry^^v>/V>^p 5 Kl 4. 3g (7 2. S^y^/l^) (Dl, 2- 
JitifU (^^f->'/h/wj^>'=i//i-iXi. 5) , x/u-'^^f- 

10 efe)^^ ItX»2 0. 6 0 g 11X^8 7% 

mp 85-86t;; ^H-NMR (CDCl,, 200MHz) 8 1.12 (3H, t, J = 7. 2 Hz), 3. 38 (2H, 
d, J = 7.2 Hz), 4.10 (2H, q. J = 7. 1 Hz), 4.56 (IH, t, J = 7. 5 Hz), 7.14 
(2H, t, J = 8.6 Hz), 7.35 (2H, d, J = 8.0 Hz), 7.56 (2H, .d, J = 8. 0 Hz), 
8.00 (2H, dd, J = 5. 4 Hz, 9.0 Hz); IR (KBr) 2230, 1730, 1692, 1599, , 1508, 

15 1306, 1285, 1236, 1202, 1161, 851 cm-^: Anal. Calcd for C19H16FNO3: C, 70, 14: 
H, 4.96; N, 4.31. Found: C, 70.20; H, 4.84; N, 4.29. 
2) (2RS, 3RS) -2- (4-ixTy^:/v'/U') -3- (4-7/^:^P7a:^/P) 
- 3 - 1 K n =^i/:/p tr:t 

mtM^S. 5 2 g (6 2. 5 ^ y^yw) 0 0ml ^X^m 

20 wuit^hTkm^t^^^m-rhv^j^^A. 7 3g (i25^y*/w ^muxmx.. 

y^yv'/U) -3- U-y^l^:^^y:^=-Jl^) -3-:^^y/nt°;^>'^3i^;H 0. 

1 7 g (3 1. 2 6 ^ y ^/^) (Z)v^^^/^cn^x/l-5 Om 1 ^IS^^ST'^H^. ^ 

y^-izxmmh (-^drf->'/g^^rc9^/v=3/i-2/i) , mmirmco 
m^mi^ um4. 29 7 g itx#4 2% 
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^H-NMR (CDCI3, 200MHz) S 0.93 (3H, t, J = 7. 1 Hz), 2.82 (IH, d, J = 2.8 Hz), 
2.89-3.08 (3H, m), 3,88 (2H, q, J = 7.2 Hz), 5.03 (IH, dd, J = 2.5 Hz, 5.1 
Hz), 7.05 (2H, t, J = 8.8 Hz), 7.20 (2H, d, J = 8.4 Hz). 7.37 (2H, dd, J 
= 5.2 Hz, 8.4 Hz), 7.53 (2H, d, J = 8. 4 Hz); IR (neat) 3484, 2230. 1725, 
5 1607, 1508, 1223, 1179, 1159, 1032, 839 cm"' 

3) (2RS, 3RS) -2- {A-i/T ^ ^l^i^^M -3- {A-:7jU:^nya:.:=.;U) 
-3-t KndE^v/>^ot°;ti/SI 

(2RS, 3RS) -2- U->T/^>'i^/l^) -3- (4-7/l':tP ^cc::^/^) - 
3-t Kndrv'T'o t;°::d->'i?^^^l^4. 145g (12. 6 6 5; P ^/l^) ^ / 
10 -/I'S Om 1 -T- by t Ki3:77^2 Om l^?glClN7Ki?{L':^h y !>A7k^V^ 

2 5. 3ml (2 5. 3 ^ u */v) ^jDx., m.mx^-mmwvtco 

15 I|X»3. 55 9 g W9 4% 

mp 165-168*0; 'H-MR (CDCla-DMSO-de, 200MHz) S 2.89-3.15 (3H, m),- 5.03 (iH, 
d, J = 5.0 Hz), 7.03 (2H, t, J = 8. 6 Hz), 7.24 (2H, d, J = 8. 2 Hz), 7. 40 
(2H, dd, J = 5.5 Hz, 8.5 Hz), 7.51 (2H, d, J = 8, 4 Hz) ; IR (KBr) 3476, 3152, 
2232, 1719, 1678, 1605, 1508, 1406, 1225, 1175, 1157, 845 cm"'; Anal. Calcd 

20 for Ci^HiiFNOj: C, 68.22; H. 4.71; N, 4.68. Found: C, 67.98; H, 4.83; N, 4.47. 

4) (4RS, 5SR) -4- U->Ty^l^i:^M -5- (4-y/U:tny:x,::^/U) 

(2RS, 3RS) -2- (A-yry^l^x^JV') -3- {4-y/l-:tviy:x:.:=^;l') - 
3-t Fp^^v'T'o t°^^^3. 3 8 5 g (11. 3 1 ^ y ^/l') (Dx hy t 
25 yyy5 0m\mm^h})^^^l^T^>2. 36ml (17. 0 5 y ^/U) , v^y 
:z.^/U7iN;;^>Js y /UT v' K3. 42g (12. 4^y SrJPx.. -mSimMM L 

7 7^-{CT»^L (--=^r-y->'/'i^^:x:f-/i.= 3/l-l/2) . 
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fifeijg^ J1K»2. 74 Ig liX$8 2% 

mp 170-173*0; ^H-MJR (CDCl,, 200MHz) 5 2.36 (2H, d, J = 6. 6 Hz), 4.27 (IH, 
dt, J = 7.5 Hz, 7.5 Hz). 5.17 (IH, br s), 5,81 (IH, d, J = 7.8 Hz), 7.13 
(2H, t, J = 8.6 Hz), 7.13 (2H. d, J = 8.0 Hz), 7.35 (2H, dd, J = 5.2 Hz, 
5 8.4 Hz), 7.59 (2H, d, J = 8. 0 Hz); IR (KBr) 3324, 2240, 1748, 1514, 1225 
cm"'; Anal. Calcd for C17H13FN2O2: C, 68.91; H, 4.42; N, 9.45. Found: C, 68.98; 
H, 4.43; N, 9.33. 

5) (4RS, 5 SR) -4- (4-$/T>'^i^v'/l') -5- (4-7yl':*-n7a^=7l') 
-2-:t^y-l, 3-:t^f-yi; v'>-3-:*7^#>-i?t e r t-^'^/l' 

10 (4RS, 5SR) -4- -5- {4:-y/U:tnyzc=^7V) - 

. 1, 3-;*-=¥f-yy v^:^-2-;*->'2. 6 2 2 g (8. 8 4 9 5 }J ^/^) . Z-j^^i;?- 
tert-:/^/^2. 3 2g (10. 6 5 U . 4-N, N-v^p< ^/I^T 5 / 

• Vi^yO. llg (0. SS^VeM <DT±y=^hV/l^3 0ml1^i:^MX^-' 
efei!^^ JlXaS. 243 g 11X*9 2% 

mp 161-163*0; 'H-NMR (CDCI3, .200MHz) 5 1.51 (9H, s), 2.63 (IH, dd, J = 8. 6 
Hz, 14.2 Hz), 2.93 (IH, dd, J = 4. 7 Hz, 14.3 Hz), 4.74-4.85 (IH, m), 5.68 
20 (IH, d, J = 6.6 Hz), 6.80 (2H, d, J = 8.0 Hz), 7.00 (2H, t, J = 8.6 Hz), 
7.16 (2H, dd. J = 5.4 Hz. 8.6 Hz), 7.39 (2H, d, J = 8.0 Hz); IR (KBr) 2982, 
2228, 1815, 1721, 1514, 1368, 1152, 1069 cnfM Anal. Calcd for QaHaiFNA^ C. 
66.66; H, 5.34; N, 7.07. Found: C, 66.76; H, 5.37; N, 7.09. 

6) N-[(1RS, 2SR)-1- (4-->T/^Xv?/^) -2- {A-yjU:tviy 
25 -2-t Ko^v'^9^>'^] itijW^^y^t e r t --/^/^ 

(4RS, 5SR) -4- {4-y7y-<yi^/^) -5- - 
2-;r^y-l, 3-^^-^y})i^y-3~^;U:^ymt e r t-y^^/US. 0 1 4 g (7. 
6 0 3 5:!; ^^tjU) (D/-^/ —/L' 20inl-xh7tKP:77:/10ml 
{bi-hyi^AO. 33g (8. 3 6^ y*7l') ©7«i5'y-/^20ml^?g^7|cJ^T 
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mm-^^~^'^^j>>x'^. i^]}:ti^ju^mLfc'^. mm^imm^htc. nhtitz 

fifei^B^ HXfi2. 3 6 6 g W8 4% 
5 mp 203-204t:: 'H-NMR (CDCI3, 200MHz) 8 1.33 (9H, s), 2.67-2.98 (3H, m), 4.06 
(IH, br s), 4.63 (IH, br d, J = 8. 4 Hz), 4.93 (IH, br s), 7.07 (2H, t, J 
= 8.6 Hz), 7.21 (2H, d, J = 8.2 Hz), 7.38 (2H, dd, J = 5. 4 Hz, 8.6 Hz). 7.54 
(2H. d, J = 8. 4 Hz) ; IR (KBr) 3466, 3366, 2236, 1684, 1508, 1530i 1221, 1171 
cra-i; Anal. Calcd for CjiHaFNjO,: C, 68.09; H, 6.26; N, 7.56. Found: C, 68.20; 
10 H, 6. 18; N, 7.60. 

mmm 153 

N- [ (IRS, 2SR) -1- (4-v'Ty^:/v=/I^) -2- (4-7/^:^(3 :7:n=/P) 

1) (IRS,. 2 SR). -2-T5y-3- (4-v'Ty 7cn::i/V) ^1- (4-7/^:^- 
15 n-7=cL=^/u) yn/<i^-i-:^^ju 

N- [ (IRS, 2SR) -1- (4-v'r/^>'i>/W) -2- {4-y/P:tr^y:^^ 
)V) -2-t Kndf^v/^^/U] fljV^'^^^yWit e r t-^5^>'U2. 1 9 9 g (5. 9 
3 7 5 y^/l^) , ^:Si&4m 1 (O:^^ J^JVZ 0ml — r hy t Knyy^'2 Om 

fifer^/^yr:^;^* ilXfil. 5 5 7g JlX^9 7% 

'H-NMR (CDCI3, 200MHz) 5 2.44 (IH, dd, J= 10. 3 Hz, 13.5 Hz), 2.88 (IH, dd, 
25 J = 2. 9 Hz, 13. 9 Hz), 3. 28 (IH,. ddd, J = 3. 2 Hz, 5. 1 Hz, 10. 2 Hz), 4. 64 (IH, 
d, J = 5.2 Hz), 7.08 (2H, t, J = 8. 8 Hz), 7.27 (2H, d, J = 8. 6 Hz), 7.37 
(2H, dd, J = 5.6 Hz, 8.8 Hz), 7.58 (2H, d, J = 8.0 Hz); IR (KBr) 3350-2750, 
2224, 1605, 1507, 1221, 1044, 828 en"-. Anal. Calcd for CieHisFNjO-0. 2H2O: C, 
70.16; H, 5.67; N, 10.23. Found: C, 70.55; H, 5.84; N, 9.95. 
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2) N- [ (IRS, 2SR) -1- {4-i/T/^:yi;^/U) -2- (4-7/^;^a7 

(IRS, 2SR) -2-T$/-3- i4-i/T ^7 ^=^JU) -1- (4-7/1^:^-137 
zun/k) yn/-?:y-l-:;^— yi^o. 168g (0. 6 2 2^!;^/^) , 4-7/1^:^13- 

5 i-i-yh^^o. i2g (0. 62^y^/i'')^ \^u^-y^yy i^^jT)/— 

/^TfcfB^lO. lOg (0. 6 25y^yl^) SrT-feh^^MJ/H OmlEt>-eMi^Ui 
i^hl 3 - ( 3 ^/I^r 5 / 7°P f /l^) J^Z/l'Tj^v'^ 5 K • 0 . 1 

2g (0. 6 2$!J^/^) ^iP;t. ^MT— l!feM^Lfc„ jg;Sk^B^^^5^7H3l^ 

fife^^ 112*0. 21 7 g 11X^7 9% 

mp 248-24910; ^H-MIR (CDClj-DMSO-de, 200MHz) 6 2.93 (IH, dd, J = Il.O Hz, 
•14.4 Hz), 3.14 (IH, dd, J = 3. 4 Hz, 13.6 Hz), 4.64-4.79 (IH, m), 4.94 (IH, 
15 t, J = 4.6 Hz), 5.42 (IH, d, J = 4.2 Hz), 7.02-7.12 (3H, m), 7.20 (IH, dd, 

J = 5.5 Hz, 7.7 Hz), 7.37-7.58 (9H, m), 7.78 (IH, d, J = 9.4 H). 8.05 (IH, 

d, J = 7. 6 Hz) ; IR (KBr) 3476, 3291, 2232. 1642, 1626, 1603, 1537, 1508, 

1225, 847 cm"M Anal. Calcd for C, 73.29; H, 4.56; N, 6.33. Found: 

C, 73.08; H, 4.43; N, 6.10. 
20 •m.m 15 4- 

4-7/V:^n-N- [ (IRS, 2 S R) -2- {4-y jV^ny :^z=.jV) -2-t Kp^s- 
(4->ry7'ntVu^i^i>/i') ^y9\^i^-\--tnV'gr>.^^% K 

1) 3- {4-y jv-^uy zt^z^jV) -2- (4-^y7'i3f/u^i/i;5y^) -^-^e^^ 

25 {4-y }V-^xi-<l^V 4 }V) W^^'^J\^2. 3. 2 1 g (110. 4 5 ]) ^/I^) (D 

1 , 2-i;^^ h^v^^t? 1 5 Om 1 ^?gf::7lc}^T6 o %im\\:.'r Y V ^J>>(DmW) 

^<yy^ymm^4. 42g (iio^y^/u-) ^jbx.. ^©^^o. 5wmmw 

Ltio 4-^yy^Plf/W<>'v'/W;J't3i; Kl 8. 6g (11 0 5 y^yl.) ©1, 2- 
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mm b-c {^^■^:y/mk=^'^)v= 15/1-9/1). e mn^^tz.. 

Hfe^^^c Jl5U:2 1, 01 g IR*5 6% 
5 *H-NMR (CDCI3, 200MHz) 6 1. 12 (3H, t, J = 7. 1 Hz), 1. 20 (6H, d, J = 7. 0 Hz), 
2.78-2.91 (IH, m), 3.28 (2H, d, J = 7.2 Hz), 4.10 (2H, q, J = 7. 1 Hz), 4.55 
(IH, t, J = 7.3 Hz), 7.06-7,26 (6H, m), 7.98 (2H, dd, J = 5. 7 Hz, 8,7 Hz); 
IR (neat) 2961, 1738, 1688, 1599, 1508, 1271, 1235, 1159, 849 cm"^ 

2) (2RS, 3RS) -3- (4-7/V;i-n ^a^^/V) -3-t (4- 

8. 4ig (61. r^y ^/w) ^v^^^/kn^— r/ix 10 0ml 
^x.m^himwLirstf^'^vyit^j^^^. 67 g (las^y^/i-) ^m^xtViTL. 

15 ;if-n7;.^=/l') -2- (4-^ y^^P If/l'^Vi;?/^) -Z-ilir^V-fxx\^i^i/^=z.^)V 

10. 57g (3 0. 8 7 ^1)^/1^) v^:^^ 5^/1-^-7^71/ 5 Om l^^S^MT^n 

20 h 7 7 ^ -f^irffi^ L (--=¥f-i^/S^^^^yi'= 6/1-3/1). i 

i^fe^^^ liX*8. 43 3 g J|X^7 9% 

^H-NMR (CDCI3, 200MHz) 5 0.91 (3H, t, J = 7, 1 Hz), 1.20 (6H, d, J = 7.0 Hz), 
2.71-3.09 (4H, m), 3.80-4.96 (2H, m), 5.00 (IH, s), 6.94-7.11 (6H, m), 7.37 
25 (2H, dd, J = 5. 6 Hz, 8. 6 Hz) ; IR (neat) 3445, 2961, 1726, 1713, 1510, 1225, 
1157, 1032, 837 cm-' 

3) (2RS, 3RS) -3- (^^--J jV^xiy :r.=.)V) -3-t Kp=^>'-2- (4- 

(2RS, 3RS) -3- {A.-y )\^i!rxiy a:~=-)V) -3-t Kp^v/-2- (4-^y 
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•zTxi \^JV-^1/\^}V) -fxi yf^^vWP^'f-J^'^' 267g (24. 00^ U^/P) (O^ 
i5'/-7l'4 Om 1 — r h7t Kd77:/5 Om l^^lClNTK^^b-^h y 1^7 AtK 
^^4 8. 0ml (48. 0 5 P^/l') SrAP:^. ^iat'-life^Lfco Sf&^tr^ 

afe^^ IIX*6. 2 7 5 g I|X*8 3% 

rap 147-148TC; 'H-NMR (CDCI3, 200MHz) 5 1.21 (6H, d, J = 7.0 Hz), 2.78-3.09 
(4H, m), 5.04 (IH, d, J = 4.4 Hz), 6.98-7.12 (6H, m), 7.36 (2H, dd, J = 5. 2 
10 Hz, 8.6 Hz); IR (KBr) 3330, 3050-2600, 1690, 1518, 1240, 1221, 1196, 849, 
839 cm"^; Anal. Calcd for CigHaFO,: C, 72,13; H, 6.69. Found: C, 72.03; H, 
6. 55. 

4) (4RS, 5 SR) -5- (4-:7/i/:tD73i;:^yU) -4- (4-1'y7'Plf>'U-^ 

vV'nv^ - 1 , 3 y v'^'- 2 --^i^ 

15 (2RS, 3RS) -8- (4-7yV:tn7a^=/^) -3-t Kn=3rv'-2- (4-^ y 
•zTxi \f:fV^l^^^)V^ -fxi lf;^-i^^6 . 128g (19. 375 y ^JV) h 7 t 
^n-7yV8,Qtsy\Wi\^^^)=^=f-}^T%l^^. 0 5ml (2 9. l^y^/W-) . 
-Jya^=^)V^7.-i^y)}Vr%^'^^. 8 6g .(2 1. 3 5y^/V) ^iPx., — SfeMil 

20 h^yy^-\^xmmL (-^df•^^^/SI^^^/^=3/l-^/l).; h^i^^^y- 

efeS^^ JR»5 . 6 8 0 g M9 4% 

mp 185-186'C: 'H-NMR (CDCI3, 200MHz) 5 1.22 (6H, d, J = 7. 0 Hz), 2.10-2.30 
(2H, m), 2.80-2.94 (IH, m), 4.20 (IH, ddd, J = 4. 2 Hz, 7.8 Hz, 10.4 Hz), 
25 4.90 (IH, br s), 5.79 (IH, d, J = 7. 6 Hz), 6.95 (2H, d, J = 8.0 Hz), 7.09-7.18 
(4H, m), 7.37 (2H, dd. J = 5. 2 Hz, 8.8 Hz) J IR (KBr) 3262, 2961, 1738, 1514, 
1231, 1009, 855 cm"'; Anal. Calcd for C^m^: C, 72.82; H, 6.43; N, 4,47. 
Found: C, 72.68; H, 6.30; N, 4.65. 

5) (IRS, 2SR) -2-T5y-l- (4-77>:^p:7;c=/U) -3- (4-ry 
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(4RS, 5SR) -5- {^--y )Vy!rxiy :t.=.)V') -4- (4— f y ^ p tVU-^^v' 
JV) -\, 3-:t'^^y]}i^y-2-:i-iy5. 503 g (17. 565y^/^) tMk 
'fb"^hy!>A2. 81g (7 0. 2^y^/H y^4 Om 1 -7K3m 1 

5 -c% 7«M5i^iiLyc„ Rmm^:^x'miu ^ux^io^mmwvtc. ^ctc 

6^^^ l|Zft4. 09 7 g W8 1% 

mp 74-75^;; 'H-NMR (CDCI3, 200MHz) 5 1.23 (6H, d, J = 6, 8 Hz), 2.29 (IH, 
dd, J = 10.4 Hz, 13.8 Hz), 2.75 (IH, dd, J = 2. 8 Hz, 13.2 Hz), 2.80-2.94 

10 (IH, m), 3.26 (IH, ddd, J = 3. 5 Hz, 4. 8 Hz, 10.5 Hz), 4.66 (IH, d, J = 5. 2 
Hz), 7.03-7.17 (6H, m), 7.37 (2H, dd, J =5. 6 Hz, 8. 4 Hz) ; IR (KBr) 3627, 
3349, 3281, 3150-2700, 1507, 1219, 1042, 855, 924 cm''; Anal. Calcd for 
CigHjzFNO-O. 2H2O: C, 74.30; H, 7.76; N, 4,81, Found: C, 74.38; H, 7.80; N, 4.65. 
6) 4'-yMti-N- [ (IRS, 2SR) -2- i4-y/U:tX2y:i,=^jU) -2- 

15 t Fp 1 - tVl^-^^i^/V) ^^/l^] ■^:7i? Ul^-l-:fy;u:^^f- 

X K 

(IRS, 2SR) -2-T5/-1- (4-77l';^P7ai=/l') -3- (4-^y:/P 
l^/uya^:^/V') 'fn/Vy-l-:^^;VQ. 16 4g (0. 571^!J^-'l') ^ 4-y 
yU;^-p-l--^:7 hoi^O. 11 g (0. 5 75^^/^) . Yn^^y^v:/ Y 

20 y /l-7KfP#)8 7mg (0. 5 7 5: y^/l^) ^Tir h y/H Cm 1 cfi-eM 

w h 1 -^^/w 3 - ( 3 -p;^ '^jvT ju/u:^;i>4 % K • mmm. 

0. 11 g (0. 5 7$y^/u) tr^bnx., ^M-e-ifeit#Lfco Rmm^mm^^ 

25 iyXy)W^M\^\.X. mm^Wco 

e^M^ MO. 2 1 1 g iR^a 0% 

mp 189-192^; 'H-NMR (CDClj-DMSO-de, 200MHz) 6 1.23 (6H, d, J = 6. 8 Hz), 
2.77-3.06 (3H, m), 4.62-4.76 (IH, m), 4.95 (IH, t, J = 4. 2 Hz), 5.33 (IH, 
d, J = 4.0 Hz), 6.99-7.24 (8H, m), 7.37-7.65 (6H, m), 8.04 (IH, d, J = 8. 6 
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Hz); IR (KBr) 3299, 2959, 1642, 1626, 1539, 1512, 1227, 835 cnf^; Anal. Calcd 
for CzgHzvFgNOj: C, 75.80; H, 5.92; N, 3.05. Found: C, 75.67; H, 5.77; N, 2.87. 

mmmi 5 5 

N- [ (IRS, 2SR) -2- {A-y/U:tx:iya^=^/U) - 2-t Fci df-^/- 1 - (4- 
5 ^y:/t3 tVl^-^Vv^yW) ^^/U] -6, KP-5H-^^y [a] iy^xn^-:/ 

(IRS, 2SR) -2-r^y-l- (4-7/U;^-P73i=:/l') -3- (4-^ yzfu 
a^^u/U) •fn/<l^-l-:^^jVO. 2 1 9g (0. 7 6 25y^7U') . 6, 7 
-i?t Ko-5H-^i^v' [a] v^i^P^:/x^^-l-;(//I/7i?^^^0. 14g (0. 7 

10 es:!;^/^) , i-t Kn=^iy^>'y' MJry"— /^TfcfPtfO. i2g (o. 7 6 5: 

y ^/i-) ^Tir h - bi; /H 0 m 1 ffiT'jt# Lj^£ b 1 -oi^/u- 3 - ( 3 --J:^ 
r^y-fvx \f/v) :^7V^i?y( K 1 5 g (0. 7 6 ^ U^/l^) ^M^. 

efei^Tlc JlR^O. 2 94g JtZ^8 4% 

mp 168-169'C; 'H-MR (CDCI3, 200MHz) 6 1.23 (6H, d, J = 7.0 Hz), 1.95-2.06 
(2H, m), 2.14-2.23 (2H, m), 2.61-2.76 (3H, m), 2.86 (IH, dd, J = 6. 6 Hz, 

20 14. 0 Hz) . 2. 97 (IH, dd, J = 4. 4 Hz, 13. 6 Hz) , 4. 14 (IH, d, J = 4. 4 Hz) , 4. 61-4. 74 
(IH, nO, 5.02 (IH, t, J = 3. 1 Hz), 5.63 (IH, d, J = 7.8 Hz), 5.93 (IH, td, 
J = 5.7 Hz, 11.3 Hz), 6.24 (IH, d, J = 11.8 Hz), 6.89 (IH. d, J = 7.4 Hz), 
7.00-7.18 (8H, m), 7.42 (2H, dd, J = 5. 4 Hz, 8.6 Hz); IR (KBr) 3291, 1638, 
1534, 1512, 1225, 1038, 826 ctn-^; Anal. Calcd for C3oH32FN02: C, 78.75; H, 7.05; 

25 N, 3.06. Found: C, 78.66; H, 6.98; N, 3.06. 

N- ( (IRS, 2SR) -2- {4-y;V:^X2yau=u;v) -1- ( (3-:7/U;tn-4- 
(hy 7yu;e-npt5^/w) yai^/u) -2-fc Kn^i/^xf-yi.) -4-y;i^:^n 
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1) (hV y/l^:tti;^^/U) ^MMB {1 0. 5g, 50. 7 

®x^^t Ko77^ (somi) ^fg«7viM7^ b^t \^^yy 

(63ml. 63 $ «x.X^?g.T'8^^^#Lfc„ ^JiS^lCl^ 

^mm (1 0 om 1 ) ^M^^ mm^^/^ o o om i x 2) x^mmvt:.. mm 

y^/U;^^^,^/^) ^>'-i^/^T/^3-/^ (10. 3g, 9 0%ii9fi|g, 9 4%) ^# 

^H-NMR (CDCI3) 6 : 1. 91 (IH, t, J = 5. 4 Hz), 4. 78 (2H, d, J = 5. 4 Hz), 7. 16-7. 30 
10 (2H, ra) , 7. 59 (IH, t, J = 7. 6 Hz) . 

2) 3-yy^;to-4- ( MJ 7/^;^p^g^/i/) ^^v^/VT/^^wlx (1 0 g, 5 
2^])^/l^) (D^tiia:^/l^J^ {2 0ml) m^icMit^^^/l^ il 8. 5ml, 2 

5 7^!j^/u) 4^wiiJi«gLfco M?ssr^i!sem^ mmm^i/])-^^ 

;v^yJ->^x2-^Yryy^-. (-^^f-^^ : @^^3:.^^v= 4:1) T« Lv 3 -y 
15 ;^:tP-4- (MJ7/V:*-np{^/U) ^yi;'/^^? a U F (9. 5 2g, 8 7%) ^# 

IRvinax°"cm"^: 1634, 1589, 1512, 1435. 

'H-NMR (CDCI3) 5 : 4.58 (2H, s), 7.20-7. 32 (2H, m)., 7.60 (IH, t, J = 7. 6 Hz)„ 

3) 3- {A-yjV^nya^=^;V) -S-ir^y'fn\£:^>'^a^^;V (8. 9g, 4 
20 2. 3 ^y^;V) ©1, 2-v^^ h^v'n^^^^ (5 0ml) ^^KlCTk^^b-tM) ^ 

A (6 0%?fit^, 1. 69g, 4 2. 35 y^/l') ^7k^T*n;t. ^MT'3 0^» 
#Ufco RJS?S<Dtft-3-:7/U;e-p-4- (MJ 7/W:tn7«^/v) -^i^i^'/l'T'n ^ K 
(9. Og, 4 2. 3?y^/l^) ©l, 2-^J:^V^''y^^:^{b0m\)Wl^^- 

mru Emu^m^x^^^wiW^i^f^. k/s^tk (2oomi) 

25 i^^rc-f'/i' ( 2 0 0 m 1 X 2 ) T^tftffl Lfco JfiHi?SS:7k*3 j;t>Wo:fe:to-e» 

^yy^- (b/l^^:/ : --=3ri^>'=l : 1-b/l-^V) T'ift^L. >?^y^ntVl/ 
r/l'-^;3fif^;{»ibff^B^$^T3- (4-7/^:^0:7 3. n/v) -2- ( (3-7 
7l.:d-p-4- (hy 7/^:^0 pf^'/l') 73^:::^7U) 7^^/^) -3-;f ^yT'n 
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^/l- (10. 8g, 6 6%) ^#fc„ 
mp 

IRvmax'^cm"': 1738, 1688, 1630, 1599, 1508. 
Anal. Calcd for Ci^ifi^f'. C, 59.07; H. 3.91 
5 Found: C, 59.10; H, 3.68. 

'H-NMR (CDCI3) 8: 1.13 (3H, t. J = 7. 2 Hz). 3.37 (2H, d. J = 7. 2 Hz), 4.12 
(2H, q, J = 7.2 Hz), 4.57 (IH, t, J = 7.2 Hz), 7.02-7.20 (4H, m), 7.50 (IH, 
t, J = 8.0 Hz), 7.96-8.10 (2H, nO. 

4) m\M$&i7. 0 6g, 5 1. 8 5 y^/l^) ©i^J^f^/Uoi-X/W (1 0 Om 

10 I) ^m^Tk^it^^m-ThV 'i^J^ is. 9 2g. 10 3. s^V'e/u) ^Mk.X 
mm.X-3 0^^Wl^t^. ^«^6*U 5^i^3- (A-yMnya.=^;u) -2- 
( (3-7/^:tP-4- (h y 7/l';rt3 7«^/l') y^=-M p«9^y^) -3-:t^y:fu 
(1.0 g, 2.5. 9 5y*7U) <Di^a:.^jU:i^—T/\^ (5 0m.l.) 

: m^Mx.xmMx*3 o^mwLfco ^^r. mmmKim'^mm^Mx.x^:^:^^'^- 

15 U Ml-* (2 0.0ml) ^m^. B^^ai^/V (3 0 0m IX 2) "CttaiLfCo ft 

yK^n-^V^yy^- (g^^o^^yu) X'ttM ( 2 R S , 
3RS) -3- (4-7>'l^:;^-pt:73^c:^/l') r2- ( (3-7/l^;*-n-4- ( MJ 7>'U;^p 
^/V) 7a.r^/>) pff^/V) -3-t Kndf^ixi/p If ;^i/^Ji^yK 1 0. 0 g, 9 9%) 
20 . ^m^^miih UT#fc„ 

IRvmax'^'^cm-^: 1715, 1632, 1607, 1584. 
Anal. Calcd for C^^-fi^^- C, 58.77; H, 4.41 
Found: C, 58.54; H, 4.51. 

^H-NMR (CDCI3) 6 : 0.95 (3H, t, J = 7. 2 Hz), 2.86-3.10 (4H, m), 3.91 (2H, q, 
25 J= 7.2 Hz), 4.98-5.06 (IH, m), 6.90-7.10 (4H, m), 7.30-7.50 (3H, ra). 

5) (2RS, 3RS) -3- {A.-y jV-^ny :x.::^)V) -2- ( {2>-y A- 
( h y D p« y^^/u) ^ ^/u) - 3 - 1 h'x^^-yyn \f:^i^^3L=f-;v ( 9 . 

9g, 25. 5 5y^;u) ©^^5?y-/v (4 0ml) ^^131. 2 M^7k^>ft;:^ b y 
!>A7k^^(2 5. 5ml, 5 1. 0 ^;\^) ^Mx-Xm^XW^W^y^fz., ^ 
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«^ 1 m-^mmx-m^^t Lfc^. mm^^^/i^ ( 2 o o m i x 2) xmia Ltz. w 

^©i^Sri^H^^/i-— ^d^i^:/;6^bS3^ft$^i:T (2RS, 3RS)-3-(4-:7 
/ix:^n>'3^::z/^) -2- ( {Z-y/u:i-u-4- ( hU ^oi^yl^) p« 

5 ^/l/) -3-t Ko^^v'T'pWi^^ (8. 3g, 9 0%) ^#fCo 
mp 74-75°C 

IRvmax'^'cnT^: 1713, 1632, 1607, 1586, 1512, 1435, 

'H-NMR (CDCI3) 5 : 2.80-3. 16 (3H, m), 5.09 (IH, d, J = 4.2 Hz), 6.88-7. 12 (4H, 
m). 7.30-7.52 (3H, m). . 
10 6) (2RS, 3RS) -3- (A-yjU:tny=,:,:^/u) -2- ( (3-7/^;tP-4- 
{Y^)y}Virv.:^^}V) yx.=^M pf^^/H -3-t Kn=¥v':/p fc°;i->'^ (7. 0 
g, 19. 4 5 y^/l^) ©X h7t Kn^^^' (1 8 Om D^^l;:, 
7^^><.7j^y/^Tv^K (4. 6ml, 21. 4^y^7l') thD^^i^^^r^^ {A. 1 

toi, 2 9. 2^ y^/v) ^mk.. emrmmmmLtc. Kmrn^^i^'^. (2 

15 0 0 m 1 ) ^iPxiTf^i^a^f-/^ ( 2 0 0 m 1 X 2 ) T'ttW LfCo ttW?^^ 1 M^it 

. aWi^^g^^^^/l'-'^^-^-i/jJi^'bSi^^^-t-T (4RS, 5SR)-5-(4-:7 
jvirny -4- ( {Z-yfVirn-A- (hVyMm^^/u) 73^:^/1^) 7« 
20 f'/l') -1, 3-;^-=¥i^:/y v':/-2-;r>' (5. 2 6g, 7 6%) ^#fCo 
mp 122-123''C 

IRvmax'"''cm'': 1759, 1632, 1611, 1586, 1514, 1435. 
Anal. Calcd for C^HigOaFsN: C, 57.15; H, 3.39; N, 3.92 
Found: C, 57.18; H, 3.39; N, 3.75. 
25 'H-NMR (CDCl3)5: 2.35 (2H, d, J = 7.4 Hz), 4.22-4.36 (IH, m), 5.44 (IH, s), 
5.80 (IH, d, J = 7.8 Hz), 6.80-6.96 (2H, m), 7.04-7.20 (2H, m), 7.22-7.42 
(2H, m), 7.46-8.00. (IH, m). 

7) (4RS, 5 SR) -5- (4-7/V:tP7o^—/V) -4- ( (3-7/^:^-0-4- 
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Og, 11. 2$y^/i') oaiiS^/^/p (70ml) ^^{::8^^7Kifefhi:^^y!> 

AtK^^ (7. 0ml, Se^y^/V-) 6B#TOI^31^SLfeo 

iPi^^ Tfc (3 0 Om 1 ) T?^U B¥®:i^5"/l- (3 0 Om 1 X 2) T'ttWbfco 

5 ^g^m^i^^^'V— -=3{-i^i/A^bfi^^^$*T. (IRS, 2SR)-2-r^y-l- 
(4-:7/l/;tn>'a^::^/V) -3- (3-77l^;^-n-4- {Y]) y jvi^u y a:.=.jV) 

-1-:/c2/nV-/^ (3. 2 1g, 8 7%) 
mp 86-87'C 

IRvmax'^cm"^: 1630, 1590, 1508, 1433, 1331. 
10 Anal. Calcd for CibHmFsNO: C, 58.01; H, 4.26; N, 4.23 
Found: C, 58.02; H, 4.29; N, 4.00. 

^H-NMR (CDCI3) 5 : 2.44 (IH, dd. J = 13.6, 10.2 Hz), 2.87 (IH, dd, J = 13.6, 
2.6 Hz), 3.22-3.36 (IH, m), 4.64 (IH, d, J = 5, 2 Hz),. 6. 96-7. 16 (4H, ra), 
7.30-7. 42 (2H, m), 7.44-7.58 (IH, m), 
15 8) (IRS, 2 SR) -2-r (4-7yV:^n:7 3cc::;;V) -3- (3-7/V 

;^-p-4- ihVyMnpi'^/V') yai=^M -i--:fti^<y—jv (4 0 0mg,. 1. 

^i^y^^u) ©T•fe^=^y/^•(3 0lnl) w^^\^4.-yj]^:tx3i-y^.ui^jt].ju 

(2 3 0mg, 1.. 2l5y^/l') ^i:Ul-=^f-/U-3- {3-J/^7Ur5. 
y-yu tvu) ;*/7^5j?v?^ ^ K • mmM (3 47mg, 1. Bi^y -^e^^) *5J:t/l 
20 -t KP=3riX- IH-O-^/hyTiZ-yU (1 8 5mg, 1. 2 1 5 y ^/l-) ^Aflx. 
T-^M-Ci^^^j^^Lfco RfS^^TK (10 0ml) X'^^U mm=^^/^ .(100 

m 1 X 2) xifym Lfco mmmt:im^^. im.'^ym^t-r h y ij^atk^, ^ 

^cc5=-7^-^:Sri^>'3&.f5H^^B§-&T.^H^b^i^ (5 2 5m g, 8 6%) ^mfc. 
25 mp 212-21310 

IRvmax"^cni-^: 1640, 1626, 1599, 1514, 1435, 1325. 

Anal. Calcd for Cj^HigPsNOij • 0. IHgO: C, 64.19; H, 3.83; N, 2.77 

Found: C, 63.97; H, 3.83; N, 2.52. 

^H-NMR (CDC^S: 2.82-3.16 (3H, m), 4.70-4.90 (IH, m), 5.12 (IH, d, J = 3.6 
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Hz), 6.05 (IH, d, J = 8.8 Hz), 7.00-7.30 (6H. m), 7.40-7.62 (5H, m), 7.72 
(IH, d, J = 8.0 Hz), 8.11 (IH, d, J = 7.8 Hz). 

N- ( (IRS, 2SR) -2- (.4-yjU:tnysL=^/u) -1- ( (3-:7/U;^-p-4- 
5 ( MJ y/l^:txn / ^yu) y ^ -/u) p( - 2 - fc K o '^iy^^/]^) -3-y:r. 

(IRS, 2SR) -2-T%y-l- {4-yjU:tx2y:i^=^/U) -3- {S-y/i^:tti 
-4- (V))yA^:i-n;^^/U) y3^=./U) -l--:fn^</^;u (4 0 0ing, l. 2 1 
^ V ^/U) (Dm^^^/l^ (20ml) ^^(C 3 -y:i,:=^;uyu fc-^^/U^J' n y K ( 2 
10 6 9ra 1 , 1 . 8 1 5 y ^71-) *5j;t>'^SlM#7k (2 Om 1 ) ^M^Xm.lB.Xm^ 
mWl^fc. SM^tK (10 0ml) T?^3^U g^^^^/I- ( 1 0 Om 1 X 2) T' 

tfco ai^ifeSrg^^^^/i' -^arf-v^i^feS^S^^-C^M^b^i^ (4 8 6mg.. 

8 7%) ^ntco 

15 mp 126-127t: 

IRvmax^'^cm"^: 1632, 1510, 1435, 1325. 
, Anal. Calcd for CKHziFgNGa: C, 64.79; H, 4.78; N, 3.02 
Found: C, 64.61: H. 4.77; N, 2.80. 

^H-NMR (CDCI3) 8: 2.32-2.44 (2H, m), 2.58-2.80 (2H, m), 2.88 (2H, t, J = 7. 4 
20 Hz), 3.00 (IH, d, J = 4.2 Hz), 4.26-4.42 (IH, m), 4.76-4.84 (IH, in), 5.38 
(IH, d, J = 8.4 Hz), 6.78-6.90 (2H, m), 7.00-7.50 (lOH, m). 

mmm 1 5 s ■ 

4-:7/^;e-a-N- ( (IRS, 2 SR) -2- (4-:7/^:^a73i^>'V') -2-t Kni=¥ 
-y-i- ( (4- (^ai^/u^dri/) ^ai^/i') ^^/u) 
25 7i-^>f-5 K 

1) 4- {y^:^M^iy) (10. 4g. 4 8. 7\V^Jl-) (Dv- V 

yH Kd 77^(3 OmimmK^yl^lMThyiiV^yyymmie 3ml, 

mm^^/i^ ( 1 0 Om 1 X 2) x-mm ltco ttw^^^TK. mii^m^xmnkm^u 
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/i':^^v^) :7a.^/^) (8. 5 1g, 8 7%) ^#fc„ 
mp 48-49'C 

5 IRvmax™W: 1590, 1507, 1489, 1240. 

Anal. Calcd for C13H12O2: C, 77.98; H, 6.04 
Found: C, 77.94; H, 5.74. 

'H-NMR (CDCI3) 5 : 1.67 (IH, brs), 4.67 (2H, d, J = 4. 0 Hz), 6.96-7.18 (5H. 
m), 7.22-7.40 (4H, m), 

10 2) (4- (:7 3.=/u;r=3s^v') :7ai=/>) T^iJ^y-zi' (8 g, 4 0. 0 ^ y^yi^) 

©^PO^/l-A ( 2 0 m 1) ■^?gM'ft;9^;e-=/U' ( 3 6 m 1 , 5 0 0 $ P ^/I^) ^ 

7 7^- (g^^zc^yU) T'»MU 1- (if HP 7« 5^/1-) -4- {y 
-<^^-^i/ (8. Ig, 9 3%)^£r#fco 
15 IRvraax'^cm"': 1590, 1507, 1489, 1240. 

'H-NMR (CDCI3) 5 : 3.93 (IH, brs), 4.57 (2H, s), 6.80-7 40 (9H, m). 

3) Z- {.A-yiVirny ~z-^^yyxi\£irvWi^f-J^ 49g, 

3 0. 9^y*/U) ©1, 1~^^i^\^-y:^9-y (5 0mn ^?Kl-7K*^tli: b P 

(6o%»tt, i.-2 8g, 3 0. g^y^/u) ^7K^^T^P:^^ ^iaT'3 05}- 

20 ft#Lfc„KlJ;:?S<Z)4'fe:i-(^PD^5^yU')-4-(7:n=/l.:^;^rv')-<>'-€^'(8. 
1 g, 3 7. 0 ^ y^/W) <D\,1-^^:^ Y^l^:r.^v (50ml) ^^g^^STU. 
SJi5?Str^»m«LfCo S«^7k (2 0 Om 1 ) (DM^^^. g|^3z^/K2 
0 Om 1 X 2) TttttlLfc^ tttii«7K*3j;t;?t&fP^:^7KTWt. il7Kfi£i?-^i5^ 

25 (h;l'3i:/:^^i?-:/=l : 1- h;U3^:/) T'^tMU 3- {A-y }Vitviy zz.z^M 
( (4- 73i=7U) ^f-yu) 7"p f :f 

/l^ ( 7 . 7 6 g , crude, 64%) 

^H-NMR (CDCI3) 6 : 1. 14 (3H, t, J = 7. 4 Hz), 3.30 (2H, d, J = 7. 6 Hz), 4. 12 
(2H, q. J = 7.4 Hz). 4.56 (IH, t, J = 7.6 Hz), 6.80-7.40 (UH, m), 7.90-8.08 
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(2H, m). 

4) il-fblE^ (5. 3 9 g, 3 9. 6 5 U^/W-) (Di^^^/^^—X/^ (l 0 Om 

1) mmK:^mitt-^m-rhv^j» is. oog, 79. i^y^/^) ^m:tx^ 

«3 053^«^Lfco ^mm^^^U ^m\cs- U-y/v:^ny:^=:.?v) -3- 
5 :^^:/-2- iU- {y :r.=^;v^^^y) y^=-;v) ^^/i-) T^n f (7. 

76g, 19. 85:y ^/u-) (D (50ml) mu^Mx.x^mx- 
3 05^*^Lfc„ TKi^T. Sl^:?K(^i*a^4l:S^^*nx.Ti5'a:i^-F-U H^-tK (2 0 
0ml) triPx.. g^^^^/v (3 0 Om 1 X 2) -^ttttjbyho .ttW^Sr7K^3j:t)«|& 

10 '^/*y^';^7 7i^^5'P-^ (-^^^rf-^- : g^^^^/l-=4 : 1-1 : 1) 

(2RS, 3RS) -3- {4-y /U:tx:^y -3-t ( (4- 

(7i.i^^/U;t=35^i/) 7 31^/^) pt^/U) T'n l::";^-:/^:!:^/^ (6. .6 6 g, 8 5%) 

IRvmaxi^W: 1726, 1590, 1507, 1489. 
15 ^H-NMR (CDCg 5 : 0.97 (3H. t. J = 7.0 Hz), 2.90-3.00 (4H, m), 3.91 (2H, q, 

J = 7.0 Hz), 5.00 (IH, brs), 6.82-7.20 (9H, m), 7.24-7.42 (4H, m). 

5) (2RS, 3RS) -3- (4->'/V::e-P7Di=^;^) -3-t KP=3rv'-2- ( (4 

- (73.=/U:t^v') y:^=^M. yn\^:i-:^m=^^f^ (6.. 6g, 16. . 

7 $ p^/u) (D/^fy-zi^is 0ml ) mm^. 2m'^^mti- h v •j^^TK^tig (i 

20 6. 7ml, 33. 4^!) t:Mx.X^m.X^-^W\^tio l^ftM^ 1 
^Xm^t Lfc^. g^@^^^/^ (2 0 Om 1 X 2). Xf^rnVtZo ttW?S^7K*5 

:ti^/V:hyA^n-7V^yy-[- (-^dr1^:/ : @^^^^>'l'= 1 : D T-ffiitL (2 
RS, 3RS) -3- (4-7/U:tP7 3i-;U) -S-^i Vn^i/-2- ( (4- (7 31::^ 
25 y:r.=^M •yu\f:ti^m (5. 8g, 9 5%) ^#fc„ 

IRvmax^W: 1713, 1590. 
Anal. Calcd for CJ^,sFO^: C, 72.12; H, 5.23 
Found: C, 72.20; H, 5.23. 

^H-NMR (CDCl3) 5 : 2.90-3.08 (3H, m), 3.92 (IH, s), 5.05 (IH, d, J = 4. 4 Hz), 
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6.80-7.20 (9H, tn), 7.30-7.44 (4H, m). 

6) (2RS, 3RS) -3- (4-7/^;a-p:7:x:-/l') -3-t ( (4 
- (:7:t^/U;r=^r^x) y:^::^^^^) j^'f'M •:fu\f:tym (5. 5g, 15. O^y 
^/l^) <Z)xh7tKci77i^ (150ml) l^mi^. ^=:ijU:^:;^:^ V jV7\> K 

5 (3. 56ml, 16. 55i; ^/V) t MJ =^J-]Vr $i/(3. 15ml, 22. 

5 ^ y m^^. 4 ^mmmm. l^o mi^m^im'^. tk ( 2 o o m i ) . ^ 

>tlPx.T@li^:^f"7^ (2 0 Om 1 X 2) X'ttffi bfCo ttW^^lmS:S^^ ^fP*W 

m^i^^)-^^J\^iJyJ^^n'^V^yy-(- {-^^-^l^ ■.^=^f-J\^=A : 1-1 : 
10 1) T'J^^L. g^^^^/V .^f-Vj;l3W^ft$*X. (4RS, 5SR)-5- 
(4-:7;^;ro 7cc^y^) -4- ( (4- (:7 3^^/^;t=3rv/) :7i^/l.') t^^^/V) -1, 
3-;e-^f->^y v^>'-2-;^^^ (3. 74g, 6 9%) ^#fc„ 
mp 144-145^: 

IRvmax^W: 1755, 1590, 1505. 
15 'H-NMR (CDCl3)5: 2.16-2.30 (2H, m). 4.16-4.30 (IH, m). 5.14 (IH, s), 5.79 

(IH, d, J = 8. 0 Hz), 6.80-7.42 (13H, tn). 

7) (4RS, 5 SR) -5- (4-7/P:tP7^=7W) -4- ( (4- (:7a:=/U'^ 
^iy) -yau^-jV) -1, 3-;^-'¥1^y]J v^:^-2-:ti/ (2. 5g, 6. 88 
5 y 0::ci5? y -yu ( 2 0 m 1 ) 8 ^S7K^<b"^- h V l>i>.7k^^ ( 4 . 

20 3 Om 1 , 3 4. 4 ^ y ^/u) ^*n^. 6 ^^ADilitiS bfc„ KfS«5^^«i^^ tK 

■ (1 0 0ml) -C'«L. (1 0 0ml X 2) T'ttttJtfCo tttti?S^^t& 

^^fefcK-e^UMTKM-^i/^v'lJ^AT'^i^mm^^U (IRS, 2SR) 
-2-T^y-l- {A-y/U:tl^y^=^Jl') -3- (4- (73i:=i7^::e-^V) :73:^7U) 
-l--7'i3/-?y-/V (2. 2g, 9 5%) =Sr#fc„ 
25 IRvrnax^^cm-^: 1590, 1507, 1489, 1238, 

^H-NMR (CDCl3) 6: 2.00-2.40 (2H, m), 3.93 (IH, s), 5.11 (IH, d, J = 7.4 Hz), 
6.80-7.40 (13H, tn). 

8) (IRS, 2SR) -2-T^7-l- (4-:7;^:tP:7:jir^>'^) -3- (4- (:7 

:7^^>'^) - 1 -^P/^V — ( 3 5 3 m g , 1. 0 55y^/U) (D 
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T±V=-V])^^ (2 0ml) MW.{Z4-y/l-:tn-r-7^uy:iiJP7^l^^ (2 0 0m 
g , 1 . 0 5 5 D ^/U) *J J;t>* 1 3 - ( 3 -i?^ ^/l-T 5 y y cr tVl^) 

jKv^-r$ K-4i[^*iL (3 0 2mg, 1. 5 8 ^y^/l') i3J;t)«l-t Ko=3r-:/-lH 

-^yy^ h y ry—ji- (i6img, 1. 05$ y ^/i-) ^^^.x^mx^^^w 
5 Lfc„ R«^7K (10 0ml) x^n u mm^^"^^^ ( i o om i x 2) 

n-^V^yy^- {-^^"fy -.mk^^f^^^ : 1-1 : 1) T'JltiSU Bt^^^ 

/v-^^^i^t^hw^^^'^x. mm^i'^m (1 e emg, 31%) sr#fc„ 

10 mp 104-105^: 

IRvraax'^W: 1644, 1626, 1601, 1590, 1507, 1489. 

^H-NMR (CDCI3) 6 : 2.75 (IH, dd, J = 14.4, 11.0 Hz), 3.06 (IH, dd, J =14.4, 
4.0 Hz), 3.64-3.70 (IH, m), 4.70-4.88 (IH, m), 5.04-5.12 (IH, m). 5.90 (IH, 
d, J -8, 4 Hz) , 6,90-7.60 (17H, m), 7.78-7.86 (IH, m), 8.09 (IH, d, J = 7.8 
15 Hz). 

mmm 1 5 9 

N-(1RS, 2 SR) - (2- (4-7/W;^D:7a.=:/l') -2-t Ka^iX-l- ( (4 
- (:7 a^^;v:^-^i/) 7cc^/l^) ^^/U) a:f^;v) - 8-7 ji^/l^-^o^-^i^T 5 F 
(IRS, 2SR) -2-T$/-l- {A-y;Virny:x^=^;V) -3- (4- (,y 
20 JVyi-^-y) yz^^jV) -\-yxiJ^J—jV (5 5 0mg,-l. BS^y^/l') (Ty^^ 
(2 0ml) #/gle:3-:7ai::^7^:/Pt°;e--/^i^py K (3 6 0ral, 2. 4 

• s^y^/i^) ^ra-m\W^i^ (2 0ml) <&Jp;t-r^m-C'*^»#Lfc„ 

iti^ (10 0ml) T*#3KU (1 0 Om 1 X 2) -CttfflLfcio 

25 y:^7y/i/;^;7Ai^n-^bi/77^- ('^d^i^^^ : @^^a:^/u=4 : 1-1 : 1) T* 

iit^L. mn.^^}\^-^^'^^yb-hw^^^'tx^m\^'^m d 5 2mg, 2 0%) 

mp 108-1 lOX: 

IRvmax'^'^cm"^: 1644, 1605, 1507, 1489. 
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'H-NMR (CDCI3) 6 : 2.24-2.40 (2H, m), 2.40-3.00 (5H, m), 4.30-4.44 (IH, m), 
4.76-4.84 (IH, m), 5.69 (IH, d, J = 8.0 Hz), 6.80-7.36 (18H, m). 

mmmieo 

4-yMn-N- ( (IRS, 2SR) -2- (4-7/^;ri3 7a::=/^) -2-t Kp^ 

5 v^-i- ( (3- (y:r.^/u:^'^-y) -yzx.^.jV) ^^fjV) =c^}V) -i-i'y^ui^:^ 

1) (3- (:7a.-/u;r^i/) :7cc=/l^) /^/—/U (,10 g, 49. 4 ^ ]J ^ 
M (D^ o ptJn/VA (2 0ml) mm^mhf-:i-^/l^ (36ml., SOO^U ^/W) 

10 ^yy>{- (g^^:n9^/l-) T-*Sl^U 1- (rJ'CiPpf^/V) -3- (>':t:=7U;*-=¥v/) 
(10. 7g, 9 8%) ^#fc„ 
IRvraax'^W: 1584, 1487, 1445. 
. ^H-NMR (CDCl3)S.: 4.53 (2H, s), 6.80-7.40 (9H, m). 

2) : 3- ivuruy a:.=.A>) -z-i!r^y:rxi\^i>ri/m^^t^ (7.. 2g. 3 

15 4. 3 5y^/U) <^1, 2-v'7« h=35^-^^^i/ (50ml) ^?S{C7K*^b-t-by 

i» (6 0%-fflt4. 1. 3 7g, 3 4. 3$y^/i-) ^7R?^T>!)P;ts ^?i.-e3 0:9-^ 
#bfCo Sl£^St^t|'l-l- (^an^5^/u) -3- (^apn/i/;^-^^^^) ^v^i/ (9. 
Og, 4 1. e^y^yl')©!, 2-:;^p{ ^'^v'cc^5?i^ (5 0ml) ^?KSr?iTU 
giSJS^i^mjliSeb/Co KJS?R^7lc (200ml) @^^ai^/K2 
20 0 0 m 1 X 2 ) T'ttffl UfCo ^mmi^^^Xm^lMlff^-^^ il7K«S^-7i/ 

( hykcn:/ :^drf-:/= 1:1- h/l'a^:/) "eWI^Ls 3- (A.--? jVitxiy z^=.}V) 
( (3- ^^-jvir^^y) y:x,=.;U) p«^/v) if 
/U(10. 2g, crude, 76%) <lr#fco 
25 'H-NMR (CDCI3) 6 : 1.12 (3H, t, J = 7. 0 Hz), 3.29 (2H, d, J = 7. 2 Hz). 4,09 
(2H, q, J = 7.0 Hz), 4.55 (IH, t, J = 7. 2 Hz), 6.70-7.40 (UH, m), 7.90-8.04 
(2H, m). 

3) M\M^{7. 0 8g, 5 1. 9 ^ y^/V) (^v'^f^/l'^'-T'/^ (1 0 Om 
1) ^»7K*<b*!>^-^hy !>A (3. 9 3g, 10 3. 9 $ y ^/V) ^inx.T 
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:^^y-2- ( (3- (:7cnri7U;d-=3fv^) y:x,=^/U) pf^/U-) bf;d->^3i^/U (l 
0. 2g, 26. O^y ^/l^) <Di^3^^/^3^— T/V (50ml) ^^JgrSHX-X^M 

v3o^mw\.tc. mr. RmmKim'&mm^M^x^=^:^'ru hi-tk (2 

5 0 Om 1 ) ^Mx.. mm^'^^^ (3 0 Om 1 X 2) -^ttWLfco J;tJ« 

;«;yVW:*yAi5'n-r (iti|:3^^>'l') T'ftMU (2RS, 3RS) - 

3- (4-:7/^:*-n7ai=/^) -3-t KPdrv'-2- ( (3- {y :i^:=-JV:^^i/) y :x. 
^^yt') tr;^-:/^^^/^ (5. 2 6g, 5 1%) ^^^^WahX^X'^ 

10 fCo 

IRvmax'^'cm-': 1728, 1715, 1582, 1487. 

'H-NMR (CDCI3) 6 : 0.96 (3H, t, J = 7. 2 Hz), 2.82-3.04 (4H, m), 3,89 (2H, q, 
J = 7.2 Hz), 5.00 (IH, brs), 6.78-7.40 (13H, m). 
. 4) (2RS, 3RS) -3- ^A.-y )Vi!rny -3Tb: Yxi^^'y-l- ( (3 
15 - {:7 :^==-)V'^^V) 7i=/i') Tff^/i^) 'fxiyfiri/mp^'f-jv (5. 2 6 g, 13. 
3 5 U ^/v) ®p< ^ y 0 m 1) '^li^i^. 2^^7R^^I::■:^ h P l>iN7K^^S ( 1 
3.4 ml. 26.8^ P^/W ^inx.-C^mi?if^^^^ tfco l^^i^ 

MT'iH4i bfc^. e^^3if-/u (2 0 Om 1 X 2). T?ttl±}b:fco tttti?g^;lc*3J:tJ« 

20 :;&'5^/i';&yAj5'.P-«'h^77^- (--=^rf-:/ : §^^^^7^= 1 : 1) XWUV (2 
RS, 3RS) -3- (4-7;V:^ciy3:.=./v) -3-1: Fo=^v^-2- ( (3- {y:x^=^ 
;vit^^y) ya^=^ju) T^nf;^-^^^ (2. 3 1 g. 4 7%) ^#fc„ 

IRvmax^W: 1713, 1584, 1510, 1487. 

^H-NMR (CDCI3) 6 : 2.84-3.06 (4H, m), 5.04 (IH, d, J = 4. 4 Hz), 6.76-7.40 (13H, 
25 m). 

5) (2RS, 3RS) -3- (4-:7/^;tni:7 3^::^/^) -3-t Kn=¥v^-2- ( (3 
- {jy :iu=:-}Vis-^^y) yz^^jV) yxi\firi^^ (2. 2g, 6. oo^y 

^;v) (0=7- hytKP77:/(60ml -^y z^z^jvis^T.-^ V )VTi^ K ( 1 . 

42ml, 6. 605!) ^/W) M) z^^^lVT 5^^(1. 26ml, 9. 005!) 
266 



wo 02/059077 



PCT/JP02/00532 



^/t-) ^m^. 4i^mMmmmi^tco ^m^^^^W:. tK (2oomi) ^mx.x 
mm^^/i^ (2 0 0ml X 2) -etttiiLfco mmm^im^m. mMWyk. m 

"^-^^jV^yJ^^n-^yiryy^i- (^^f-i^ : g^3if-/v=4 : 1-1 : 1) T- 
5 Jft^U (4RS, 5 SR) -5- (4-7/l';*-P73i=yU) -4- ( (3- 

rt^^rv-) 70.::::;^) ptf^/V)-!, 3-:^'3f1^V' y i^i/-2-:^-V ( 1 . 6 9 g, 7 7%) 

IRvmax^W: 1759, 1608, 1584. 

'H-NMR (CDCl3)6: 2.10-2.32 (2H, m), 4,16-4.30 (IH, m), 5.13 (IH, s), 5.77 
10 (IH, d, J = 7.8 Hz), 6.60-7.40 (13H, m). 

6) (4RS, 5SR) -5- {A.--y jV^xiy :x.=:-}V) -4- ( (3- {y :x,=.)V^ 
dri/) y:^z=.}V) ^-^^f-)/]) P>-2-^l^ (8 7 7mg, 2. 4 
1 ^ U (Ozr.^. / -/K 1 0 m 1) 8 ^%im.\Yrt V y A^^^g ( 1 . 
5 Im 1 , 12. 1 ^ y^/W) ^JP;t. 6^^1»il«£Lfc„ Kf&^g^^^^v tK 

15 (10 0ml) t?^mU i^^^^/V (1 0 Om 1 X 2) X'ttWUfc, tttii?g=l:l& 

fn^^itTK-esfejt ^■mm.'^ tJ^ (i r s , 2 s r) 

■^2-T5y-l- (4-:7/P;^-D:7ji;::/k) -3- (3- (7:t-yl';r=^v') 
. -l-7°P/-«y-/V (8 3. Img, 100%) ;S:#fc„ 
IRvmax'^cm-^: 1582, 1507, 1487, 1445. 
20 'H-NMR (CDCI3) 5 : 2.31 (IH, dd, J = 13.6, 10.2 Hz), 2.75 (IH, dd, J = 13,6, 

3.0 Hz), 3.18-3.36 (IH, m), 4.65 (IH, d, J = 4.6 Hz), 6.78-7.40 (13H, m). 

7) (IRS, 2 SR) -2-T5y-l- (4-7/V;e-p:7a^=/k) -3- (3- (7 

a^=.)Vir^-y) y^z^jV) (soomg, 0. 8 9 5:J)^/^) © 

T-feh=M)/w (20ml) ^mK4.-y;u:tn-ty^uy:fy/u-^ym. (16 9m 
25 g, 0. 8 9 5 y^/w) *3j;tJfl-^5^/^-3- (S-v^^^^/l'T ^/T'nf/V) 

^"i^^ ^ K -it^:^ (2 5 6mg, 1. 3 3 5 y ^/V-) *3 1 -t Kp ^t^- 1 H 
-^yy h y ry-yu (136mg, 0. 895:y ^/l^) ?:^^T^aT«W 
LfCo K;S^SSr7K (10 0ml) X'#3KU l^^^^/l' (1 0 Om 1 X 2) -ettW 
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n-^h^^yy^- {^^"^y :mk^f-/^=4: : 1-1 : 1) X'^MU ^^^^ 
;U-^^^l^t>hn^^-^^X. mmi\:.^^ (14 8mg, 3 3%) €r#fc, 
mp 120-121^: 
5 IRvmax'^'^cm-': 1642, 1626, 1601, 1584. 

Anal. Calcd for C32H25F2NO3: C, 75.43; H, 4.95; N, 2.75 
Found: C, 75.33; H, 5.05; N, 2.54. 

^H-NMR (CDCI3) 6 : 2.73 (IH, dd, J = 14.4, 10.6 Hz), 3,02 (IH, dd, J = 14.4, 
4.0 Hz), 3.60-3.64 (IH, m), 4.66-4.82 (IH, tn), 5.04-5.12 (IH, m), 5-. 87 (IH, 
10 d, J = 8.4 Hz), 6.80-7.36 (13H, m), 7.38-7.62 (4H, m), 7.81 (IH. d. J = 8.0 
Hz). 8.09 (IH. d, J = 7.8 Hz). 
^M16 1 

N- (IRS, 2SR) -.(2- (4-7-^1^:^0 7 31 -;l/) -2-t Kt3dfi/-1- ( (3 
- {y :^^;v:t^i/) y.:xi=z;u) /.'f-zv) ^^yv) -3-:7 3i=yi^:/a/-?i^T^ K 
15 (IRS, 2 SR) -2-T^/-l- (4-7yW::d-n73i::^/l') -3- (3- (7 31= 
/V^^i/) yzr.::^jv) -X~-i-nAj—}V (5 5 0mg, 1. 6 3 5; U ^/i-) (DW^ 
(2 0ml) ^{C3-73:=/U-/nt°:t=;^i{'ny K (3 6 0m.l, 2. 4 

5 5!) =^fV) ^^'am^'m^^ {2 0ml) ^MTcx^^xmLW^x^f^. Rj^^m 
srTfc (10 0ml) xm^u mm^^^^ (10 0m l X 2) T'ttttiufco mmw 

V:ti^7UyUyJ^^U'7hi^yy^- (^^^y : mm=^^7^^ 4. : 1-1 : 1) "C 

iffgiu g^^^5^/w — ■^^y-A^bn^^-^'&xmm^t'a-m (4 2 2mg. 55%) 

mp 91-93*0 

25 IRvmax°^cnf': 1645, 1584, 1510, 1487. 1447. 

^H-NMR (CDCI3) S : 2. 22-2. 90 (6H. in). 4.22-4.42 (IH, m), 4.81 (IH, s), 5.30 
(IH, d, J = 8.2 Hz), 6.62-7.40 (18H, m). 

1, l-v^p«5^;V^^/U (IRS, 2SR) -2- (4-7/U:tn7ai=.;l/) -2-fc K 
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1 ) by yjViruT't M^^Ji'^-zV (75g, 4075]J ^/U) <Z) l , 2-i?7« 
hdri/oi^:/ (200ml) ^?RJ:i7K^jt:-^- h y l> A (60%^ftfe 16. 3 g, 

5 4 0 7 5 y 7L^ m^-Q 3 0 t fc„ SIS^0 a n 

(4 3. 3g, 469^ U ^/l^) (D 1 , 2-i?7< hdrv/3i>$r^ (5 0ml) ^ 
?S^?iTU $blC3!J?<ki:*y -^i^ (SOOmg, 4. 8^y^/^) S:;!)Px.. ^ 
m^mm^mX^tL^ m^-^if^ (SOOmO (n>^\ZJ&.^^ ^J:x.'^)V:^-y-,v 

(5 0 Om 1 X 2) T*ttttlbfc. ttm?SSr7K*3 J:T/^S]:ftifc4cT'jfc?|k-U ilTKasg 

10 '^^^^yt?j^-^%mmBm^\.f:.. n^m^w&-mm\^. A^-ar^v-T.- (2. 

2, i-\-^}y)vtnr^^M -nw^^^^f^ (4 0. 5g, 4 1%) -km^o 

IRvmax^W: 1742, 1723. 

'H-NMR (CDCI3) 6: 1.28 (3H, t, J = 7.0 Hz). 2.22 .(3H, s), 3.26 (2H, d, J = 
7.0 Hz), 4.10-4.50 (3H, m). 
15 bp 110-125X1/0. limiHg 

2) {2, 2, 2- h y :7/k;f PT-t^/V) (4 0 g, 
16 7 5: y^/P) (D Y)Vauy (2 5 0ml) ^i^lr p- ^/^3z>':;^y^7J^>'^ (3 g, 
16 5 y^/l-)»x..7^>f-i/;^i5'-i{'^gT-7k«#^^;6Sf>i^»iiilJSLfc„ 

n^m^iyV:ti^/u:UyJ>.^u-rh^yy-^- (-^^f^f-v : g^^ 
20 01^^/^=10 : 1) -Ci^ML5-p«'f-yW2- ( h y 7/^;*-pp«5^/v) -3-77:/:i?7 

/U:^l^m^^Jl^ (2 5. 8g, 7 0%) Sr#fco 
' IRvmax^W^: 1732, 1574. 
^H-NMR (CDCI3) 6 : 1.35 (3H, t, J = 7. 4 Hz), 2.35 (3H, s), 4.32 (2H, q, J = 
7.4 Hz), 4.62 (IH, s). 
25 3 ) 5 ^/U- 2 - ( h y yjVisrvi. p« =f-)V) -3-yy ( 2 5 

g, 1 1 S^y^yl-) (D:^^ J-JV (200ml) 2^^7K^>fbf- h y A 

7K« (6 1. 9ml, 12 3. 8 5 y ^7l-) ^*Dx.. 4 5^mfi3t»SLfc„ S 
^£?^^^g«im. tK (1 50ml) T'^^U $bl^6M^tl[m*pH«5tr/^5 

*T-#>!r J^iip^fco tifffl bfc^^H^5® TKT'gfc^ b-c 5 5^^w 2- ( h y :7 
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n ^ ^/u) -3-yyl^:ti/U^>m {2 0. 5 g , 9 4%) ^#fc„ 
IRvmax'^W: 1711, 1574. 
mp 118-119'C 

'H-NMR (CDCl3)6: 2.38 (3H, s), 6.52 (IH, s). 

5 4) 5-:^'^/U-2- {VVyji^:ta?i^/U) -3-yyy:fy/i^^ym (2 0 s. 1 
0 3 ^ y ^^V) (D^/]}y (36ml) Wt^SfEm^ (I) ( 1 g , 6 . 3 ^ y ^ 

/w) ^m^. y^ vfj:7!)^b2 3 ox:(D^^ /w<7.K%mm±uj:< 

/I'^^-n^^/P) 77 (8. 3 4g, 5 4%) Sr#fCo 
10 ^H-NMR (CDCI3) 6 : 2.34 (3H, s), 6.05 (IH, d, J = 3.4 Hz), 6.60 (IH, d, J = 

2.2 Hz). 

bp 80-85'C/760imnHg (Lit. 81-82^), J. Hetrocyclic Chem. , 5, 95- (1968)) 

5) 2-^^/l'-5- (by 7yu;^-p^^/l') 77>(4g, 26. 6^y^/U) 
O^J'nnxjN/^A (6 0ml) :^tCN-yn^>^^-j/W5 h* (5. 2g, 2 9. . 

15 3 5 y^/l^) *5j;tJ«2, 2'-T/lf>^ ('fy:/^o=hy/l') (220mg. 1. 

3 3^ y^/v) »x.fc<. 55>f,gWiS?iSL. Kf&I^^J^iP^^ tK (2 

0.0ml) (D^lci^^\ :^'^P7j^/^'A-ettWLfc. ttttl?KSr7K*3 J;tJ«ia?P:felfc!KT 

. fmu mi^mm-^^^-yc/j^^x-nm^mmm^u 2- (:/p^^^/i') -5- (h 

y 7/^;e-Pp{5^/^) (4. 7 9g, 7 8%) '^Wco 

20 IRvraax^W: 1738, 1688, 1599, 1559. 

^H-NMR (CDCI3) 6 : 4.46 (2H, s), 6.45 (IH, d, J = 3.8 Hz), 6.75 (IH, di J = 
3.8 Hz). 

6) 3- (4-7/1^:^0 7ai=y^) -3-;d-=^^y:/Pt°:^-i/®ai^/^ (5. Og, 2 
45y*/l') (Ol, 2-i^;i h^v^^iJ^V UOml)W^\L:^mit-f-hV^J>> (6 

25 0 %m^, 576mg, 245y -^eyl-) ^tKy^T^Px.. ^MT' 1 LfCo S 

}^.^(D^{^2- i-fxn^yi^/u) -5- ( h y 7/^;tnp<f^/k) 7y:/ (6g, 2 6 
^y^/l^) ©1, 2-v^^ hdrv-::ci5r>^ (50ml) :^«iKTU SJS?S^^M 
T'«mi^#Lfc„ KlS:?I^Sr7K (2 0 0ml) <D^\zm. «&MW7K»;^. 
3:^/1. (2 0 Om 1 X 2) T'ttffibfco ttttl^^^*5 J:TJ«I&^^:^T5^^L. M 
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-3-:t=3ry-2- ( (5- ihV yjl^:tn -2-77=/^) t:';^- 

^'^oi^'/l' (4. 5g. 5 2%) ^Wco 
5 IRvraax"''cm-^: 1738, 1688, 1599, 1559. 

^H-NMR (CDCl3)S: 1.16 (3H, t, J =7.2 Hz), 3.14-3.50 (2H, m), 4.14 (2H. q, 
J = 7.2 Hz), 4.73 (IH, t, J = 7.4 Hz), 6. 15 (IH, d, J = 4.0 Hz), 6.60-6.66 
(IH, m), 7.08-7.30 (3H, m), 7,98-8.10 (2H, m). 

7) mtM.^i3. 3 5g. 2 4. 6 5 y^/V) (Dv^^^/^:3^— X/l^ (7 Om 1) 

10 mm^yi^m\:n-^^m'f- hVt^J>^ (1. 86g. 49. 15 y ^M^x^we 

-2- ( (5- y :7/U;rn7«5^/u) -2->'7^/i') p« ^/i^) T'n t"':tv^ai5^yi^ 
(4. 4 0g, 12. 3 5 y^/U-) (^Jv^^'^/WJ^— T'/l' (3 Oml) ^trAPx.-C 

15 ( 1 0 0 m 1 ) ^;bpx.. ( 1 0 0 m 1 X 2 ) "ettfil bfCo ttTO^Sr;K*3 

y 7Ai5^o-7h^77^ - (-^^^rf-^- : g^^^f^/^= 4:1) T'l^^ L. 

(2RS, 3RS) -3- (4-7/V;^-p>'air^/V) -3-t Knd{^v'-2- .( (5- (h 
y ^/U-^n^f-yu) -2-77=/!^) ^5=-/^) -/P f (3. 4 6g, 7 

20 8%) <^#fc„ 

IRvraax^cm"': 1717, 1607, 1561. 

'H-NMR (CDCl3)S: 1.06 (3H, t, J = 7.0 Hz), 2.90-3.22 (4H. m), 4,00 (2H, q, 
J = 7,0 Hz), 5.00-5.08 (IH, m), 6.05 (IH, d, J = 3,4 Hz), 6.58-6.64 (IH, 

m), 6.98-7.10 (2H, m), 7.30-7.42 (2H, m). 
25 8) (2RS, 3 RS) -3- (4-7/l^:*-ny3i=/U') -3-t: KP=35^iX-2- ( (5 
- ( h y 77i^;^p ^ -2-yy =./^) ^ ^ju) yu \£^:ym.^^fV ( 3 . 3 g , 
9. 1 e^y^/l') ©^^J^y-yl' (9. 2ml) ^^l-, 2 ^^7lc^{t;-^ h y l> A 
7K« (9. 2ml, 18. 45y*/V) ^ilPX.T^JaT'^^^*^ Lfc. SiS^^ 
lM^:^I^T'mttt St^^^^/l' (1 0 Om 1 X 2) T'ttffiLfro affi^^7K*5 
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v^-l'y^atVU:n^X/l'— ^=3ri^i/;6>f5S^^^$•^T (2RS, 3RS) -3- (4 
-:7/^;ti3 73i^/W) -3-t Kps¥5^-2- ( (5- ( h P :7/w;*-n^^/W -2-:77 
-zTxiyfirvWL (2. 4 3g, 8 0%) 

5 IRvraax^-^cra-^: 1715, 1563, 1513. 
■tnp 86-87°C 

^H-NMR (CDCI3) 5 : 2.92-3.22 (3H, m), 5.13 (IH, d, J = 4.0 Hz), 6.06 (IH, d, 
J = 3.2 Hz), 6.60-6.68 (IH, m), 7.00-7.16 (2H, m), 7.30-7.44 (2H, m). 
9) (2RS, 3RS) -3- (4-:7>'l/;^-P73i-/^) -3-t Kt3^v'-2- ( (5 
10 - {Y'i-yA^^ni^^yV) -1-y=7^)V) :K=f}V) ^xi\i^:ym.{1. 3 3g, 7. 
0 15: y^/l') Ox h7 t Kn:7^> (6 0ml) V'y :x.:^)Vi^7.iir-^) )V 

T^JY {\. 6 6ml, 7. 71 5; U ^;U) t Y'i:x.^)VT%V (1. 47ml, 

1 0 . 5 ? y ^mtl. 4 ^mi^jijg Lfc„ mMkW^%.. ( 5 om i ) 

^Mx^xm^^^}^ k \ 0 Om 1 X 2) -ettttlLfCo ttM^'7k. l&fPcft:^7KT?Ili 

$-fr-C (4RS, 5SR) -5- i4-y/l^:ttiya^=^M -4- ( (5- ( h y :7/P;t 
npt-f-yu) -2-77::^>'l-) P«^7^) "l, 3-;^-=¥f-y y v'i^-2-;e-> (1. 7 8m 
g, 7 7%) ^#fCo 
20 IRvmax'^W: 1759, 1611, 1559, 1514. 
mp 177-179''C 

^H-NMR (CDCl3) 6: 2. 30-2.58 (2H, nO, 4.32-4.50 (IH, m), 5.67 (IH, brs), 5.80 
(IH, d, J = 8.0 Hz), 6.00 (IH, d, J = 3.6 Hz), 6.65 (IH, d, J = 2: 2 Hz), 
7.02-7.20 (2H, m), 7.24-7.40 (2H, m). 
25 10) (4RS, 5SR) -5- (4y/l^:tnya^^/U) -4- ( (5- ( h y :7/^ 
:ttt/^/U) -1-yy^M -1, 3-;^^f-/y v^>^-2-:^> (1. 6 0 

g, 4. se^y^/i') (^T-feh^hy/i^ (ismi) mm.\^~mki^-'t-y^^;v 

(1. 2 7g, 5. 8 S^y^/l') 43j;T>*v^7«^>'l'T5yi:^ys^^^ (6 0mg, 0. 

4 9^ y^/u) ^iax'S o^m#b:rc. tK (3 om i ) 
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T« mm^^^i^ ( 3 0 m 1 X 2) x-mm ufc. mmm^m^±m:^x'i^^u 

iTyy^- (-^^f-^ : B^^^^/V= 1 : 1) T'IS^LB^^^5^7V-'v=3rf-^:&^b 
^3i§^§*T (4RS, 5SR)-5-(4-7/l';4-l3:73c=/W')-2-;^dE^y-4-((5 
5 - (hy -1-y=7^}V) i^'f-fV) -i, 3-:*-^f-y y i;':^-3-;i(7 

l-v'p^^^l'^^^yl' (1. 9 9g, 9 5%) Sr#fco 
IRvmax'^W: 1823, 1728, 1615, 1559. 
mp 134-135'C 

'H-NMR (CDCUS: 1.55 (9H, s), 2.70-2.98 (2H, m), 4.86-4.98 (IH, m), 5.52 
10 (IH, d, J = 3.2 Hz), 5.70 (IH, d, J = 7.0 Hz), 6.46-6.52 (IH, nO, 6.94-7.06 

(2H, m), 7. 12-7.22. (2H, m). ' 

11) (4RS, 5 SR) -5- (4-:7/l'::d-P:7^^/U) -2-;e--ary-4- ( (5- 
{Y^)y)Vir\i:^^)\y) -l-yy^iv) ^^/v) -1, 3-:t=ar.f-y U v'y-3-;<7/^ 
. l-v'^^>l'3;^/l' (1. 9 1g, 4. 4 5 ^ y^/l") (1 
15 0. 7ml) {CO. 5N<^7KiSjb-^-hy l>A7«<5'y-/U^?R (1 0. 7ml, 5. 

. 3 5 5 y^/t') ^»TiPx.. ^MT-l O^^WLfc„ S/S?^(C7k (5 0ml ) ^ 
APXL. (5 Om 1 X 2) T'ttfflbfco ttW^^tria»:i::fcK"egfc#U ^ 

^^§-e:T«M^b^i^ (1. 7 9g, 10 0%) -^m^. 
20 IRvmax°^cm-^: 1692, 1561, 1510. 

mp 111-112°C 

^H-NMR (CDCl3)6: 1.39 (9H, s), 2.78-2.90 (2H, m), 3.12 (IH, brs), 4.02-4.20 
(IH, m), 4.76 (IH, d, J = 8.4 Hz), 4.92 (IH, brs), 6.12 (IH, d, J=3.0Hz), 
6.62-6.68 (IH, nO, 7,00-7.12 (2H, m), 7.28-7.42 (2H, m). 
25 1 6 3 

4-7/^;^-D-N- ( (IRS, 2SR) -2- {^-y )V:^xiy a^::^)V) -2-1: Fp=^ 

e/-i- ( (5- {\-'')y)virxi^=^jV) -2-yy=-/i') ^^^M ^^yu) -i-i-y 

1) 1, l-i^^^'^/UzTL^jU (IRS, 2 SR) -2- (4-7/U;rP7ai=7^) - 
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:fy/W<:^--V (1. 7 0g, 4. 2 1^!J^/l') }) y/U^nm^ il 5ml) 

^o'CT-iDx.. lo^j^mwLfc. mmmmm. tk (20mi) x^miu mm 

=^^}V (2 Om 1 X 2) -ettWLfCo ttttt^Sr^W^ftigTK-C'iSfei^b. ^li7K«iS^-:^j5^ 

S^^H^^T (IRS. 2SR) -2-T5y-l- (4-:7;l';e-p 7 rc=/V) -3- (5 
-(^y7y^;^-p^^/^)-2-7y=>'^)-l-7'o^^V-/^(l. 3 0g, 10 0%) 

IRvmax^'cm-^: 1605, 1558, 1510. 
10 ^H-NMR (CDCla)^: 2.07 (2H, brs), 2.56 (IH, dd, J= 15,0, 9.8 Hz), 2.78 (IH, 
dd, J = 15.0, 3.6 Hz), 3.32-3.46 (IH. m), 4.66 (IH, d, J = 4. 8 Hz), 6.12 
(IH, d, J = 3.4 Hz), 6.62-6.70 (IH. m), 7.00-7:12 (2H, m), 7.30-7.42 (2H, 
m). 

2) (IRS, 2 SR) -2-r (4->'/U;rP7j^— /U) -3- (5- (h 
15 y 7/^::^Pp«5^/W) -2-77^yH -l-:/P/^V->'^ (3 0 Omg, 0. 99^!) 

(DT-^h^^-VV/i^ (2 0ml) Wm^4~y/u:ttii-y^u^^^/ut>ym (1 
•8 Sing, 0. 9 9 ^ P^/l^) *5j:t)^l-3i5^/U-3- (3-v?^^y^r5:y7°nfcVk) 
. • ;{;7Uxi?i;?-f ^ K-lt^l^ (2 8 3mg, 1. 4 8 5 U^/l') *5J;TJ«l-t Kadrv'- 
l H-^:/y^ h y Ty-zk (1 5 1 mg. 0. 9 95y^>'i-) ^iPx.-r^Mt?i^^ 

20 mWLtc. K/S^S^tK (10 0ml) T'#«?U (l 0 Om 1 X 2) 

^yv=4 : 1) -cmmu mm^^/u—^^f-yii^hnw^^^x, mmit-^m d 

9 Img, 4 1%) ^#fCo 
25 IRvmax^W: 1643, 1601, 1512. 
mp 153-154''C 

^H-NMR (CDClj) 5 : 3. 54 (2H, d. J = 7. 4 Hz) , 3. 23 (IH, d. J = 3. 4 Hz) , 4. 68-4. 86 
(IH. m). 5.06-5.12 (IH. m), 6.12-6.28 (2H, ra), 6.72 (IH, d, J = 2.2 Hz). 
7.00-7.16 (3H. nO. 7.32-7.62 (5H, m), 8.00-8.20 (2H, m). 
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mmm 1 6 4 

N- ( (IRS, 2SR) -2- (4-7;^;3-a:7rcri;i/) -2-t Kn dri/- 1 - ( (5 

5 (IRS, 2 SR) -2-T?y-l- (4-:77W:tn:7 3i-;l') -3- (5- (M) 
/l';^!!^^/!/) -2-yy:=-M (SOOmg, 0 9 9 ^ U ^/k) 

(Dg^igai^yU (10ml) 3 -7 cj.^/l^T'o t";^-::^/^^;^ P U K (2 20ml, 

1 . 4 8 5 y ^/V) *3 J;tJ«ta^SW7K (10ml) ilrJnx.T^M-ej^^# Lfc„ 
RIS^KSttK (1 0 0ml) -e^U g^^^5"/U (1 0 Om 1 X 2) T'ttW Lfc„ 

i^^|^g|^^/l.-^drf-:/j5i.P,S3i*^^-^T«S{fc^#J (3 2 1mg, 7 5%) 

IRvmax^'cm-^: 1645, 1559, 1510, 
. Dip 91-92^: 

15 ^H-NMR (CDCI3) 6 : 2. 32-2. 60 (2H, m), 2.73 (2H, d, J = 7.6 Hz), 2.80-3.00 (2H, 
m), 3.10 (IH, s), 4.30-4.48 (IH, m), 4.76-4.84 (IH, m), 5.58 (IH, d, J = 
7.6 Hz), 6.00 (IH, d, J = 3.4 Hz), 6.58-6.64 (IH, m), 6.92-7.10 (2H, m), 
7.10-7.36 (7H, m). 

mmm i e 5 

20 N- [ (1 RS, 2 SR) -1- [4- (v'^/l'Pj-nTJ^/V) ^yi^/U^ -2- (4-7 
/U:^^:!^^^^/^) -2-t }iu^i^:x.=f-/]/] -A-y /i^Hrn-f-y ^ /V^^"^ 
^ K 

1) 4- {^Jy;virn:^'^)V) ^S^^^^^i- 

(i>^^7PT5y) f-/^77-hy ^/Ui^y Kl 2. 8g (7 9. 4 ^ y ^/l') 
25 (D h/I^3i:/3 Om 1^(^-7 S'CT' 4 -Tj^yl^^/I^^E^^ptf^-zH 0. 8 6 g (6 
6.15 ^ y ^/V) (D hJVa:.y^ Om 1 W^^M^s ^fiT3B#W#tfCo S/S 
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(--^f->-/@^iE^^7^=2 0/1-1 5/1) . n&j^t:ntzo 

^n^mW- J1XS9. 67 Ig 11X^7 9% 

mp 'H-NMR (CDCI3, 200MHz) 6 3.95 (3H, s), 6.69 (IH, t, J = 56.2 

Hz), 7.59 (2H, d, J = 8. 2 Hz), 8.13 (2H, d. J = 8. 4 Hz); IR (neat) 1728, 
5 1437, 1283, 1219, 1113, 1074, 1034, 1020 cm'^; Anal. Calcd for CgUs^zOz- C, 
58.07; H, 4.33. Found: C, 58.31; H, 4.24. 

2) 4- (v':7/W;e-pp<f:/^) ^i/v'/UT/^n— 7U 
:^mitV^^J^r/l-K=^^J>^2. 86 g (7 5. 3 5 y^/l^) <^xh7t Ko7 

ylydOmimnm^. tKJ^T^ 4- (v^7/^;to^f"/i') ^S^gfe^^^/i'e. 3 
10 41g(5 0. 1 8 5 y^/w) ©X h^t: Ko^^^^S Oml^li^^^iTbs 

T' 1 ^mmw bfc, K«^7k?^ Lfcm. 3 m u 15 %7K^{b-:^ hv-^ 

3 m 1. tK 8 m 1 ^|li^^iT LTs M<^7K*fl: y ^ AT/V-^ ^ l> A tr^m 

15 ^ n -7 h :7 ^'-Kxmm UT (^=3rf-^/g^^3i^/U= 3/1-1/1). i 
l^^mPf. iUM7. 948 g W10 0% 

^H-NMR (CDCI3, 200MHz) 6 1.78 (IH, t, J = 6.0 Hz), 4.76 (2H, d, J = 5. 4 Hz), 
6.65 (IH, t, J = 56.4 Hz), 7.45 (2H, d, J = 8. 6 Hz), 7.52 (2H, d, J = 8. 6 
20 Hz) ; IR (neat) 3330, 1379, 1221, 1074, 1019 cm"^ 

3) 2- [4- ii^yjU^^p^'f-JV') ^l^-J/l^l -3- (4-7/V:^-P7ai:^/^) - 

4- (v^7/^^n7{5^/U) ^ly'i^^/ur 71^=^-/1^2. 6 5 g (16. 7^ U^yH . 
b ij ai^^yl/T ^ :/ 3 . 5 0ml (2 5. 1 5: U ^/l') <7)g^^:t^/k4 Om 1 ^IgiC 

25 7Kf^Tii{b7< ^ 2 . 1 1 g (18. 4 5 y ^/u) cDg^i?:i^^/i- 1 0 m 

(4-7/^:^P^i/i/'f/l') B^^^/^B. 5 16g (16. 73^y^yU) © 
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1 , 2 -v'^ h ^i/^^ :/ 3 0 m 1 ^?Rl;:7K?&T 6 0 %7R*>ft:-:^ b V Aco»^^ 
yy>(^^mm^O. 67g (16. 7^^)^JV) ^©**0. 5B#TOM^ 

^^^/i.= i 5/1-9/1) . -^df^i^i^itj^^^bb-c. n^m^mtL. 

n^m^ l|X»3. 044 g IIZ^5 2% 

mp 54-55''C: 'H-NMR (CDCI3, 200MHz) 5 1.11 (3H, t, J = 7. 2 Hz), S-, 36 (2H, 
10 d, J = 7.4 Hz), 4.10 (2H, q, J = 7.2 Hz), 4.57 (IH, t, J = 7. 5 Hz), 6.59 
(IH, t, J = 56.4 Hz), 7.12 (2H, t. J = 8.6 Hz), 7.31 (2H, d, J = 8.4 Hz), 
7.41 (2H, d, J = 7.8 Hz). 8.00 (2H, dd. J = 5. 4 Hz, 8. 8 Hz): IR (KBr) 1721, 
1684, 1597, 1327, 1281, 1231, • 1177, 1155, 1024, 847 cnT^ Anal. Calcd for 
■ CigHi^FgO,: C, 65.14; H, 4.89.. Found: C, 65.21; H, 4.82.- 
15 4) (2RS, 3RS) -2- [4- {x/V ivirn ^:^^J}V^ -3- (4- 

2. 17g (16. O^y ^;V) ^i^zn^^/I^ji-x/l' 5 O m l tfJT'it^ 

. vti:ii^him\t^^m-r byi^Ai. 2ig oi. 9 5 y ^/p-) ■^mM.-vn^. 

20 7K«<b*e7«»^<Di^^^/W^-7^/l-^^^#fc. nh.flfz.mm\^. 2- [4- (v^ 
yjv:tn^'f';v) ^l^-J/v] -3- {A-y ;v:^x2y :^:=./v) -3-:t^yyx2 h°:ty 
^ai^/U2 . 794g (7. 975^y ^ejU) (Di^suf-jU^^^T^U 3 0 m 1 ^^tr 

j>.^u'^}^^yy^-\z.xmm\^ 1-3/1) . g 

m^mi^ J(Z»2. 800 g ItSi^lOO% 

^H-NMR (CDCI3, 200MHz) 8 0.92 (3H, t, J = 7. 1 Hz), 2.90 (IH, d, J =2.8 Hz), 
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2.93-3.06 (3H, m), 3.88 (2H, q. J = 7. 2 Hz), 5.02 (IH, dd, J = 2. 6 Hz, 4.6 
Hz), 6,59 (IH, t, J = 56.6 Hz). 7.05 (2H, t, J = 8.6 Hz), 7.17 (2H, d, J 
= 8,0 Hz), 7,34-7.41 (4H, m) ; IR (neat) 3445, 1725, 1715, 1510, 1377, 1223, 

1026, 839 cm'^ 

5 5) (2RS, 3RS) -2- [4- ii^y/U:^^^^/^) ^l^i;^ju2 -3- (4- 
:7;P:tci:7a.r^/W) -3-t Kpdrv/yntr;^i^^ 

(2RS, 3RS) -2- [4- {i^'7/l^:^n ^yi^/U'} -3- {4-y;U^ 

C2>'3i=/W') -3-t KP^t^-/nl:f;a-V^^^/^2. 7 3 9 g (7. 7 7 4^!)* 
(^^tJ'y— Om I -T'hyl: Ko:7^>'2 OmiMWi^i Nyi^^mit-r h V 
10 !>A7K^^gl5. Sml (15. 5$y^/V) ^iHx., MT'-Bfe3t«^Lfc„ SJC 

e#.^H^ «Xft2. 2 3 2g Jt5i^8 9% 

15 rap 132-133°C; 'H-NMR (CDCI3, 200MHz) 6 2.95-3.10 (3H, m), 5,06 (IH, s), 6,60 
(IH, t, J = 56.6 Hz), 7,05 (2H, t, J = 8,8 Hz), 7.16 (2H, d, J = 8.0 Hz), 
. 7.33-7.40 (4H, m) : IR (KBr) 3349, 3020-2550, 1694, 1514, 1238, 1022, 841 
cm"^; Anal, Calcd for C^HiBFjOa: C, 62.96; H, 4.66. Found: C, 63.04; H, 4-85, 
6) (4RS, 5SR) -4- [4- {-Jy jvirn ^f-'f'jv) -5- (4- 

20 y;V:tr2y^=.M -1, Z-:^^'^^^) 

(2RS, 3RS) -2- [4- {-Jy ;\^:^n ^^-i;?/!^] -3- (4-7/1';^- 

n^air^/U) -3-t Ka^v'7'Plf::^-^^2. 0 6 0g (6. 3 5 2 5 U ^/l^) (D 
'T}'y\^Ynyy:^AOml^m^h)) =^'f-jvr%l^l. 33ml (9, 5 3 ^ U 
^/V) , v'7ai^/U/iN;^4Ny/l-Tt?Kl. 9 2g (6. 9 9^y^/V) ^^Hx.. - 

25 mmm."^ l/co Kmm(om^^w&m* n h^tzM^^m^^y v u ^jvu y 

efeSS^ Jl5tl:l. 8 8 8 g Jl5l^9 3% 

mp 161-162'C; 'H-NMR (CDCI3. 200MHz) 6 2.22-2.38 (2H. m), 4,25 (IH, dt, J 
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= 4.8 Hz, 8.7 Hz), 5.02 (IH, br s), 5.80 (IH, d, J = 8. 0 Hz), 6.61 (IH, t, 
J = 56.4 Hz), 7.09-7.19 (4H, m), 7.34 (2H, dd, J = 5. 2 Hz, 8.6 Hz), 7.44 
(2H, d, J = 8. 0 Hz) ; IR (KBr) 3250, 1734, 1516, 1383, 1229, 1076, 1032, 849 
cm"^; Anal. Calcd for C^Ai^^f^-- C, 63.55; H, 4.39; N, 4.36. Found: C, 63.63; 
5 H, 4.42: N, 4.16. 

7) (IRS, 2 SR) -2-T?y-3- [4- (v^:7/l/;d-p;^^/U-) 73^=^1^] - 

(4RS, 5SR) -4- [4- p« 5^;^) ^l/^J}V\ -5- (4-77V:t 

n73L^;V)-l, 3-:^'¥f-yyi^:^-2-:ti^l. 7 05 g (5. 307^y^7^) 
10 iTK^fb-^hy »>A0. 8 5g (2 1. 2 5y^y^) ^^^^5^^-71-2 Om 1 -tK 1 

m 1 6 ^TOBjlg5t b/Co K«^7KT#|R l.Mm^=^J^X^ 2 UfCo 

«R4l. 26 8 g 1151^8 1% 

15 mp 89-90*0; ^H-NMR (CDCI3, 200MHz) S 2.40 (IH, dd, J= 10.3 Hz, 13.1 Hz), 
2.84 (IH, d, J= 14.0 Hz), 3.24-3.34 (IH, m), 4.67 (IH, d, J = 4. 8 Hz), 6.621 
(IH, t, J = .56.6 Hz), 7.08 (2H, t, J = 8.8 Hz), 7.24 (2H, d, J = 8.0 Hz), 
7.38 (2H, dd, J.= 5.6 Hz, 8.6 Hz). 7.44 (2H, d, J = 8. 0 Hz)"; IR (KBr) 3350 
2870, 1593, 1508, 1381, 1215, 1047, 1001, 829 cm"^; Anal. Calcd for (\A^^Q: 

20 C, 65.08; H, 5.46; N, 4.74. Found: C, 65.10; H, 5.72; N, 4.47. 

8) N-[(1RS, 2SR)-l-[4- {-Jy -2- 
{A:-yjv:^viya::=^;v) -2-t Kadri^J^^yi'] -A-y;v:tn-ry-^ui^-i-'i3 

(IRS, 2SR) -2-T$y-3- [4- {i^y :^^;V) y -1- 
25 {A-y;v-tny:x^=^}V)-:fn/^-y-l-:^^?VQ. I6 7g(0. 5 6 6 ^ !) ^^v-) ^ 
A-yjV^^^-l-'Ty V^B.Q. llg (0. 57^y^/U), l-t Kn^ri^^:/ 
VV3r:/-jVimmS7m& (0. 5 7?y^/I-) ^r-feh^hy/HOml't' 
XUW h 1 -^^/W 3 - ( 3 -v?^ 'J-JVT %J-:fn \f;v) iJjVU^^Jy^ 5 K • ^ 

si:^o. llg (0. 5 7^y^7u) ^Jn:t. ^tar— gfeWLfco K%mkmWL 
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fifei^^ IIXSO. 2 2 2 g urns 4% 
5 rap 212-213°C: ^H-NMR (CDClj-DMSO-de, 200MHz) 5 2.84-3.05 (2H, m), 4.71-4.85 
(IH, m), 4.97-5.16 (2H, m), 6.63 (IH. t, J = 56.4 Hz), 6.98-7.63 (14H, m), 
8. 06 (IH, d, J = 8. 4 Hz) ; IR (KBr) 3274, 1642, 1626, 1537, 1512, 1229, 1030, 
837 cm"^; Anal. Calcd for C27H21F4NO2: C, 69.37; H, 4.53; N, 3.00. Found: C, 
69. 11; H, 4.72; N, 2.74. 

10 mmm i e e 

N- [ (IRS, 2SR) -1- [4- (1, -^yp/Ul -2- 

{4-'7/i^:i-ny3^=^M -2-t Kp^^v'^^/^] -4-yj^:tni~y^\yiy-l-:fy 

1) 4- (1, l-i>y7U:^ti^^/l^) 

15 (i^^f=-/vT$y) Ki 0. 6g (66. 1 5 y ^/I^) 

(O ^/^a^i/3 Om l^?Kl3:-7 8't;-C4-rirf^yl/SS#^7«5^/H 0. 5 8 g (5 
5 . 0 4 5 y ^yW) <D h^l^=^l^ 5 O.m 1 B^^Mx.. ^&X^ 1 liffl. 5 O^Ce 1 0 

mm^vito R)t^mK.-^ (i^^^^/vr ^ y ) -t/i^yr- h y K 5 . 3 

2g (3 3. o^y^/t-) ^iiJpu 6 ot:X'3 HPflimW^tfCo KMl::«;(K^ 

^cn5^;l.= 9/l) . B6«I#J^#fc„ 
Sfe^SI^I^ IlXfiS. 9 5 8 g 1K*3 4% 
25 'H-NMR (CDCI3, 200MHz) 8 1.41 (3H, t, J = 7.1 Hz), 1.93 (3H, t, J = 18.1 
Hz), 4.40 (2H, q, J = 7. 2 Hz), 7.57 (2H, d, J = 8.0 Hz), 8.10 (2H, d, J = 
8. 0 Hz) ; IR (neat) 1721. 1277, 1101 cm"' 

2) 4- (1, l-v'7/l':^-Dcn'9^/U) ^:/v'/PT/^='— 71^ 
Tfcmfbyf^e'AT/l'^^I^Al. 03g (2 7. S^y^/l-) Oxh7tKP:7 
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yy30mim^m\c. 7K?^Ts 4- (1. l-v?:7/U;^p^5"/i-) 
3. 8 9 4 g (1 8. 18^ y^/U-) hyt KD77i/5 Om l^^K^^iTU 
mux* 1 NF^Jt# Rmm^^}^ Ufcm. 7k 1 m K 15 "/oTK^^b":^ hDt^J^ 
TKMlml, 7K2. 5ml^Illi«TbT. ig»7K«^t;y ^1^^3.7/1-5 

^)Vfi yA^n-^ Y^yy^ -t::T»$8 UT (-^^f->'/'|^^^^/^= 3 / 1 - l 

/I) . nmm^mz.o 

11X1:2. 700 g l(X^8 6% 
10 ^H-NMR (CDCI3, 200MHz) 6 1.72 (IH, t, J = 5. 8 Hz), 1.92 (3H, t, J = 18.1 
Hz), 4.74 (2H, d, J = 6. 0 Hz), 7.42 (2H, d, J = 8. 4 Hz), 7.51 (2H, d, J = 
8.4 Hz); IR (neat) 3330,-1296, 1175, 918 cm"' 

3) 2- [4- (1, l-v'7/^;^i3 3i^yu) -3- (4-77^;ern :7 3i:^ 

15 4- (1. l-x>y;i^:^n:i^^;V)^V-J;VTJ\^=i—J^2. 65g (15. 45y 
^JV) , b y a^^;VT 5; y 3 . 2 2ml (2 3. 1 3; y ^/W) Ogl^^^^/i- 4 0 m 
1 ^ISi-7k)^T:^^b^ ^ :^;^;/^;J^=/^ 1. 94g (1.6. O^y 
/H 0 m 1 ^IgSri^T * 1 0 ^fiiW^ LfCe ^ CfcitgJ^^tii LT^# ^ 

20 x>K^te^i^^^fi?S^ <t Lr^/c. 

(4-:77v:tn^:/y-r/v) @^^j^^/i/3. 2 3 5 g (1 5. 3 9 5:y^/v)<D 

1 , 2 h 'ar v'^ ^ :^ 3 0 m 1 ^?g^C7k?&T 6 0 h y A 

7 7>i'i^Sijg#lO. 62 g (15. 4$y^/V) ^<D*^0. 5I$^1^ 

#b^fca@»v'y;&<f/v;(77Ai5'P-r b^^:7^-l^TffiML (--=^-y-i^/i^ 
gg:3:^yk=l 5/1-9/1) . -^^f-i^iD^^^^bL-C, g^ife^#fe„ 
e#.5^^ Jl5ll:2. 7 90g l!X*5 0% 
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mp 56-57T:; 'H-NMR (CDCI3, 200MHz) 5 1.12 (3H, t, J = 7. 2 Hz), 1.88 (3H, 
t, J = 18.2 Hz), 3.35 (2H, d, J = 7.2 Hz), 4.11 (2H, q, J = 7. 2 Hz), 4.57 
(IH, t, J = 7.4 Hz), 7.13 (2H, t, J = 8.6 Hz), 7.28 (2H. d, J = 8.0 Hz), 
7.40 (2H, d, J = 8.0 Hz), 8.00 (2H, dd, J = 5. 4 Hz, 8.8 Hz); IR (KBr) 1719, 
5 1678, 1599, 1300, 1231, 1154, 924, 847 cm"'; Anal. Calcd for C20H19F3O3: C, 65.93; 
H, 5.26. Found: C, 66.03; H, 5.28. 

4) (2RS, 3RS) -2- [4- (1, l-y'y/U:tn:x.^M ^ypJU2 -3- 

( 4 -yju:^ "P-y^ =/^) - 3 - 1 K P ^'yy D \^ir->yn.^=}-f^ 

m(MMk 1. 91g (14. 05 y ■^^y^^}Vc^~=r)V 5 0ml ^-^Wi- 

10 L^£;5>b7K«^k*»J'*-:^M; e^Al. 06 g (2 8. 1 5 D^/V) ^^MT'AP^. 

im\'Gitstfn'm.^(ox^=^')-}vzc.-y-,vmwL^m^. #eJ;J^fcM^-^ 2- [4- d . 

\-''J-7}Vitxia:.'f-)V) ^vV}y\ -3- (4-:7>'V;tn 7 a:.::^;!') -S-^J-^yyobT 
;f >'^rc5^y^2. 5 5 6 g (7. 0 15 5 U ^;^) (Dv?^5^7V^— r/1^3 Om 1^ 

20 M^^Vf l!Z*2, 6 1 5 g KK^l 0 0% 

'H-NMR (CDCI3, 200MHz) 5 0.92 (3H, t, J = 7. 1 Hz), 1.88 (3H, t, J = 18.2 
Hz), 2.91 (IH, d, J = 2.6 Hz), 2.94-3.12 (3H, nO, 3.88 (2H, q, J = 7.2 Hz), 
5.02 (IH, t, J = 3.6 Hz), 7.05 (2H, t, J = 8.6 Hz), 7.14 (2H, d, J = 8. 2 
Hz), 7.35-7.41 (4H, m) ; IR (neat) 3461, 1717, 1510, 1298, 1225, 1177, 1159, 

25 837 cm"' 

5) (2RS. 3RS) -2- [4- (1, 1 -v^y/^;^^ J^^/W) -3- 
(4-7/1^;^^ :7 31 —/w) -3-\iYn^i/yu\f:t:yB. 
(2RS, 3RS) -2- [4- (1, ;V-txi:^=f'jV) ^l/-J;V] -3- (4 

-yjvytnys^:^;v) ~^-MYn^^yyn}i':^ym:^'^Jl^2. 4 8 9g (6. 7 9 
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3 5: y^/U-) <0:^9 J—JVI Om 1 -7" hy t Kny 7>'2 Om 1 ^l;: 1 NtK^ 

y y i> A;jc^^i 3. 6mi (13. e^y ^/v-) ^Mtl. ^?a-e-i!feM#u 

Sfe^^ iRftl. 9 8 6 g J|K^8 6% 

mp 127-128*0; ^H-NMR (CDCI3, 200MHz) 5 1.89 (3H, t. J = 18.1 Hz), 2.89-3.10 
(3H. m), 5.06 (IH, d, J = 3,2 Hz), 7.05 (2H, t, J = 8,7 Hz), 7.13 (2H, d, 
J = 8. 4 Hz), 7.33-7.39 (4H, m) ; IR (KBr) 3330, 3010-2550, 1688, 1518, 1300, 
10 1240, 1225, 1198, 839 cm-^; Anal. Calcd for CuHnFjOj: C, 63.90; H, 5.06. Found: 
C, 64.09; H, 5.03. 

. 6) (4RS, 5SR) -4- [.4- (1, 1 -^77l':tP^f^>'l^) ^V-JjV\ -5- 

(2RS, 3RS) -2- [4- (1, Jl^'^xizx-'^jV') --3- (4 

15 -yyl':^P7:n=;W -3-t Kn^arv't/P 836g (5, 4275y 

©X hyfc Kn7.7i/4 Om l^^glc: by^^/l'T^^'l. 13m I (8. 
■ 14^y^/V) . v'y3^^yU*;;^xi^y/urv?Kl. 64g (5. QT^y^yW) 

20 1) . v'^xf-zvoi-r/v— ^'^f-^/i'j^^ibLT, nm^^w^o 

efe^^ 11511:1. 704 g 4X^9 4% 

mp 205-206'C; 'H-NMR (CDCI3, 200MHz) 5 1.90 (3H, t, J = 18.2 Hz), 2.19-2.40 
(2H, m), 4.23 (IH, dt, J = 5. 3 Hz. 8.7 Hz), 4.92 (IH, br s), 5.80 (IH, d, 
J = 8.0 Hz), 7.09 (2H, d, J = 7. 6 Hz), 7. 14 (2H, t, J = 8. 8 Hz), 7.37 (2H, 
25 dd, J = 5.0 Hz, 8.4 Hz), 7.43 (2H, d, J = 8.8 Hz); IR (KBr) 3245, 1732, 1385, 
1300, 1231, 1107, 1011, 924 cm"^; Anal. Calcd for CisHuFsNOz: C, 64.47; H, 4.81; 
N, 4.18. Found: C, 64.47; H, 4.82; N, 4.02. 

7) (IRS, 2SR) -2-T^y-3- [4- (1. l-v'^'/l^^P^rLf^/U) 7^ 
-1- (4-77^:tP:7 3i:r/i.) -fuy<:y-l-:t^Jl^ 
283 



wo 02/059077 



PCT/JP02/00532 



(4RS, 5SR) -4- [4- (1, l-i^^/V:^^^^^^^) ^iXi^^/I^] -5- (4 
-7/V:ri3 7=c=/l') -1, S-:^^-fyVi^y-2-:i-yi. 5 5 7 g (4, 643 
^y^yW) tTKSI^b'^MJ !J7A0. 74g (18. 6 ^ U ^/H /-/^2 0 

M^rni^ UMO, 9 16g JDl^6 4% 

^H-NMR (CDCI3, 200MHz) 6 1.91 (3H, t, J = 18.3 Hz), 2.38 (IH. dd, J = 10. 4 
10 Hz, 13.6 Hz), 2.83 (IH, dd, J = 3.0 Hz, 13.8 Hz), 3.29 (IH, ddd, J = 3. 3 
Hz, 4.8 Hz, 10.3 Hz), 4.67 (IH, d, J = 5.2 Hz), 7.08 (2H, t, J = 8. 8 Hz), 
7.20 (2H, d, J = 7.6 Hz), 7.38 (2H, dd, J = 5. 6 Hz, 8.4 Hz), 7. 44 (2H, d, 
J = 7. 6 Hz) ; IR (neat) 3360-2860, 1605, 1508, 2385, 1298, 1223, 1175, 918, 
826 cm'' 

15 8) N-[(1RS, 2SR) -1- [4- (1, l-i^7JU:^oa^f-/u) 

-2- (4-7/i';^P7 3i=/u) -2-t \^x2^iy^^/\yl -4-y/i^:i-ni-y^u:y- 

(IRS, 2 SR) -2-T^/-3- [4- (1, l-v'7/^:;j-n^f=-/^) 
-1- (4-7/^:^P7cx;^/V) -/az-^^^-l-;^— /VO. 173g (0. 5 5 9 5; U 
20 ^;i^) ^ A-yjurttt-i-ry V:^mo. llg (O. 5 6 3:i;^/V) . 1-tKn 
^rv-^i^y hyry-ZVTfcSlJfeS 6mg (0. 5 6 ^ y ^/V) ^Tis b P 
0 m 1 ^X-mW h 1 3 - ( 3 -t?^ ^/VT ^ y ^ o hVv) :^7yl'2}? v'-Y 

5 K - llg (0. 565y ^/v) ^M^. ^UX-mMWLtco 

J|X»0. 24 5 g »9 1% 
mp 220-221'lC; ^H-NMR (CDClj-DMSG-de, 200MHz) S 1.90 (3H. t, J = 18.1 Hz), 
2.84-3.06 (2H, m). 4.69-4.84 (IH, ra). 5.03 (IH. t, J = 3.5 Hz), 5.16 (IH. 
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d, J = 3.8 Hz), 6.99-7.12 (3H, m), 7.18-7.30 (4H, m), 7.39-7.65 (7H, m), 
8. 06 (IH, d, J = 8. 4 Hz) ; IR (KBr) 3281, 1642, 1626, 1539, 1512, 1298, 1231, 
1163, 843, 835, 758 cm'^; Anal. Calcd for C^B^^tm^- C, 69.85; H, 4.81; N, 
2.91. Found: C, 69.70; H, 4.98; N, 2.84. 

5 mmm i e ? 

N- [ (IRS, 2SR) -1- [ (2, 2-vf7/l^^P-l, 3-^y:/i:^:^^y-/U 
-5-^/V) ^^/l'] -2- (4-:7/W;t-t3 7 3i::^/U) - 2 -fc Kn df-v'ai^/U] -4-17 

1) (2, 2-v^:7/^;^p-i, 3-^^^y'i?:^^y— /i^-5— f/i^) 

10 TK^-fby f-!i^Ar/W^^^7i^l. 86g (48. 9 ^ U ^7U) Or h 7 t Kn :7 
7^-3 0ml 7K^^T^ 2, 2-i?7/w^P-i, 3-^:/yv';r^y-/i'- 
-5-;«;yU?S>'^4. 94 2 g (2 4. 4 55!J^7U') (Dx b7 t KoT-y 3 0 m 

i^fg^MTU ^iat'i^Kit^^ufco R^t^^^^^^ufcm. 7K2mK 15% 
:^miti- h y ^tKM 2 m k tk 5 m 1 ^niWT LT. i^MoAmit 

15 T/U5=»J^3.Sr^U ^0*^^iaT*2ll#^Jt#Lfc„ ^Cfc«^^iiLm 

= 6/X-l/l) . S6«J#?^#fCo 

lKi3. 6 5 8 g IK^8 0% 
20 ^H-NMR (CDCI3, 200MHz) S 1.73 (IH, t, J = 6.0 Hz), 4.68 (2H, d, J = 5. 8 Hz), 
7.02 (IH, d, J = 8.4 Hz), 7.08 (IH, d, J = 8.0 Hz), 7.23 (IH. s) ; IR (neat) 
3318, 1501, 1449, 1238, 1148, 1036 cm"^ 

2) 2- [ (2, 2-v'7/^;^P-l, 3-^>'i/i^:^=^y— /W5--f/^) :^=f-)V\ 
-3- (,A-y jv^xiy ^=L)V) -3-:t^y'fuh':^>^m^^/l- 

25 (2, 2-v':7/l';a-o-l, .3--<i^yv?:t-d{-y— /V-5-Y>'^) 7< iJ' 7 — /'I' 3 . 6 
Og (19. l^y^/l') s hV^f-z^T^yA. 0 0ml (28. 7?.]}^M 

(Dm^=^i'/^4. 0 m 1 m^iCTk^rmh?^ ^ :y:^jvits=^jv 2. 4ig (21. 1^ 

285 



wo 02/059077 



PCT/JP02/00532 



i4-y/U:tn^yy^/U) ^^:i^f'/U4. 0 24g (19. 1 4 ^ V O 
1 , 2 -e?^ h =3r v-^^ V 3 0 m 1 TO^JlTKi^T 6 0 "/oTK^^k"^ h ]) l> A<D»/n- 

yy A^wm^. 11% (19. i^y^/w-) ^Jbpx.. ^(D^^o, 5^M# 

^^^71.= 1 5/1-9/1) . --^f-:/J:!3 5isS^{bL-C. i6«J!^^#fe„ 

10 JlX»5. 04 7 g M6 9% 

mp 66-61VI 'H-NMR (CDCI3, 200MHz) 5 1.13 (3H, t, J .= 7.2 Hz), 3.31 (2H, 
d, J = 7.4Hz), 4.11 (2H, q, J=7.2Hz), 4.51 (IH, t, J = 7.3Hz), 6.93-6.97 
(3H, m), 7.14 (2H, t, J = 8. 6 Hz), 8.00 (2H, dd, J = 5. 4 Hz, 9.0 Hz) : IR 
(KBr) 1725, 1682, 1597, 1501, 1258, 1233, 1150 cm"'; Anal. Calcd for C19H1SF3O5: 

15 C, 60.00; H, 3.98. Found: C, 60.03; H, 4.02. 

3) (2RS, 3RS)^2-C(2, 2-i^7/U:^P- 1 , 3-^:/)/ v^^^-^y— 
/WS-fyi^) -3- (4-7/^:^-13 7^:=^/^) -3-b: Kp o if 

mtM^3. 50g (2 5. T^y^/l-) ^ Z^^^^/Uzr.^T' /U5 Om\ ^X^mW 

20 U£t^h:^mit:^^m'rhv^j^i. 94 g (51. 45^^/1-) ^muxmx.-. 
^mit7i^^mm^(Oi:^^f-/v:^-'r/mm^mc^ mhintzi^mK. 2- c (2, 

2-v?7/i-;rn-i, 3-^y:/i?:t^y—/u-5-^;i^) ^^/H-3- (4-7/^;^p 

7cc:::i/V) -3-;^-:3ry7°C2 t°;^-:/^^5=-/V4. 8 8 8 g (12. 8 5 S.V'^/^) (D 
25 i;?:i:^/Vai-T/V3 Om\mn^^m.XMx.. ^(Dl^i^2mmW.WLtz. 

b tifcte^J^ ^ y >^/v:^7 yi^^p-vh^^^^^-f -Kxmm L (^^i^ >-/@^ 

gg:n'^yW=6/l-3/l) . g6«)#l&#fc„ 
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M^mW- 849 g J(X^9 9% 

^H-NMR (CDCI3, 200MHz) 6 0.96 (3H, t, J = 7. 1 Hz), 2.82 (IH, d, J = 2.6 Hz), 
2.85-3.02 (3H, m). 3.91 (2H, q, J = 7.1 Hz). 4.99 (IH, dd. J = 2. 5 Hz, 5.1 
Hz), 6.75-6.81 (2H, ra), 6.91 (IH, d, J = 8. GHz), 7.05 (2H, t, J = 8.6 Hz), 
5 7. 36 (2H, dd, J = 5. 3 Hz, 8. 7 Hz) ; IR (neat) 3468, 1725, 1499, 1449, 1240, 
1155, 1036, 839 cm'' 

4) (2RS, 3RS) -2- [ (2, 2--Jy/U:i-vi-l , 3-^>'>/i;':^^y— 

p<^/V] -3- (4-7/l';^-P7ai=/U) -3-t Kn^5^-/Pf 
(2RS, 3RS)-2-[(2, 2-i?7>'l';^n- 1 , 3-^>>/v';^^y-/l- 
10 5-y(M :^^)V\ -3- {^-y )V^ny a^z:.)V) -3-fc Yvi^Vfn}£:^:yWi^^ 
71^4. 7 25 g (12. 3 6 ^.y^/U') ©^iJ^y— /k3 Om 1 -• 7^ h7t Fpyy 
y 3 Omim\^ lN:^miti-hV ^J^T^^mm 2 4. 7ml (2 4. 7 ^ U 

efelt^ JlXl:3. 743 g IUI$8 6% 

mp 115-1 17t:; 'H-NMR (CDCI3, 200MHz) 8 2.97 (3H. s), 5:03-5.06 (IH, m), 6.76 
(IH, dd, J = 1.6 Hz, 8.2 Hz), 6.80 (IH, s). 6.90 (IH, d, J = 8. 2 Hz), 7.05 
(2H, t, J = 8. 6 Hz) , 7. 36 (2H, dd, J = 5. 4 Hz, 8. 6 Hz) ; IR (KBr) 3333, 3100-2550, 
20 1694, 1518, 1499, 1447, 1273, 1260, 1244,. 1163, 1148, 841 cm'^ Anal. Calcd 
for C17H13F3O5: C, 57.63; H, 3.70. Found: C, 57.64; H, 3.51. 

5) (4RS, 5SR)-4-[(2, 2-v^7/^:*-p- 1 , 3-^yy^-J:t^y— 
)V-^-^}V) -5- (4-:7;V:tP:7 3i=yl') -1, 3-:t^1^yy v'^^-2- 

25 (2RS, 3RS) -2- [ (2, 2-v^7/U;^-P- 1 , 3-<yV-J'i!r^V—fV- 
5-r/^) ^^/v] -3- (4-77^:^0:7 31 ^/W-) -3-t Kpdf-v'-/Plf;r>'^3. 
3 8 7 g (9. 5 6 05i;^/l^) ©Th7t Kp77:/5 Om l^^tllMJ^^/^ 
T%V2. 00ml (14. 3 5 y^/l^) ^ v^7cI^->'^^}^:^J^^y/^Tv'K2. 89 

g (10. 5^y^/H ~mmmi\^tz.^ Rj;&^®^«iiCT*u 

287 



wo 02/059077 



PCT/JP02/00532 



g^^^^^/V- 3 / 1 - 1 / 1 ) . J; *) ^H^H^t: LT. g 

fife^^H JR»3 . 1 4 4 g W 9 4 % 

5 rap 177-178'C; 'H-NMR (CDClj, 200MHz) 8 2.16-2.35 (2H, m), 4.13-4.25 (IH, 
m), 5.10 (IH, br s), 5.79 (IH, d, J = 7.6 Hz), 6.72 (IH, d, J - 8. 4 Hz), 
6.74 (IH, s), 6.98 (IH, d, J = 8.6 Hz), 7.14 (2H, t, J = 8.6 Hz). 7.36 (2H, 
dd, J = 5.0 Hz, 8.8 Hz); IR (KBr) 3241, 3139, 1736, 1501, 1258, 1238, 1152 
cm"'; Anal. Calcd for C17H12F3NO4: C, 58.13; H, 3.44; N, 3,99. Found: C, 58.16; 

10 H, 3.42; N, 3.85. 

6) (IRS, 2SR) -2-r^J-3- (2, 2-v':7/k:tP- 1 , 3-^>'i/v^ 

(4RS, 5SR)-4-[(2, 2-JyjV:tn-\, ^-^:yVJir^:^—J\^- 

15 2. 9 6 2 g (8. 4 3 2 ^1)^/1') timWlrt Y "3 J>> 1 . 35g (3 3. 7 5 
!) =EJV) k:r.^/ 3 0ml -7k 1 . 5ml 6 WnWM"^ bfco ^"^Wl 

^^^^ JKfi2. 2 2 5 g W8 1% 

rap 77-78°C; 'H-NMR (CDCI3. 200MHz) 6 2.36 (IH, dd, J = 10. 1 Hz, 13.7 Hz), 
2.81 (IH, dd, J = 3.1 Hz, 13.7 Hz), 3.22 (IH, ddd, J = 3. 2 Hz, 5.2 Hz, 10.0 

Hz), 4.63 (IH, d, J = 5.2 Hz), 6.82-6.87 (2H, m), 6.97 (IH, d, J = 8. 0 Hz), 
25 7. 08 (2H, t, J = 8. 8 Hz) , 7. 37 (2H, dd, J = 5. 4 Hz, 8. 6 Hz) ; IR (KBr) 3340-2865, 
1501, 1447, 1262, 1242, 1213, 1157, 1063, 779 cm'^ Anal. Calcd for C16H14F3NO3: 
C, 59.08; H, 4.34; N, 4.31. Found: C, 59.08; H, 4.39; N, 4.10. 

7) N-[(1RS, 2SR)-l-[(2, 2--Jy ;V:^xi-\ , 

y— yws-^yu) ^5^/^] -2- {A-y ;v:^^^y 3L=.;U) -2-b: \^n^i/:xu^jv\ - 
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(IRS, 2SR) -2-r?y-3- (2, 2-v'7/l^:ta-l, S-^^^y'v';^^ 
y— /U-5->l'/l') -1- (4-:77^;^-n:7ji=-7^) yp/-^V-l-;d— /UO. 16 7g 
(0. 5 1 3 ^ y^/l^) , 4-:7/^;rP-l-^:7 hoi^O. 10g(0. 5 15:ij 
5 ^/l') . 1-t KP=¥v'-<i^/hyTy-/V7K^#>7 9ing (0. 5 1 ^ ]J -^e/l-) 
^T-t h^hy/VlOml "t" tfM^ Ljfe^as 1 3 - ( 3 -v^p{ ^/PT ^ / ^ 

P tf/i^) ;i;/W/jsi;?>r 5 K • mB^O. lOg (0. Sl^y ^/i') ^^.JBx.s ^M"?? 

10 tLfca@«^^i>'i'y:/ptvi-^-x/i— -^i^>-J:^9i^Hl^bLx. ifl^^^^^fco 

afel^^ HXfiO. 230g I|R*9 0% 

mp 219-220'C; ^H-NMR (CDClj-DMSO-dg, 200MHz) 5 2.85 (IH, dd, J = 10. OHz, 14.4 
Hz), 2.97 (IH, dd, J = 4. 2 Hz, 13.8 Hz), 4.64-4.78 (IH, m), 5.01 (IH, t, 
J - 3.8 Hz), 5,10 (IH, d, J = 3. 6 Hz), 6.93-7.13 (6H. m), 7. 25-7.. 58 (6H, 
15 in), 7.69 (IH, d, J = 8. OHz). 8.07 (IH, d, J = 8. 0 Hz) ; IR (KBr) 3266, 1644, 
1626, 1541, 1514, .1497, 1244, 1146 cm"'; Anal. Calcd for C27H19P4NO4: C, 65.19; 
H, 3.85; N, 2.82. Found: C, 65,22; H, 3.87; N, 2.57. 

mmmiQs . . 

N- [ (1 RS, 2 SR) -2- {A-y/V:^ny^=^;V) -2-t KP^^rv^-l- C [2 
20 - ( MJ y /i^:^ p ^ - 1 , 3 -^T 5 /u] ^ ^/u] ^^/u] 

% t e r t -^'^JU 

1) 2- {h]}yMr=i;^'f-Ji-) -1, 3-'^Ty—JU-5-:fy/UT^yB^'^^i^ 
2, 2, 2-MJ >'/V;rPTirhT^ Kl 2. 27 g (3isfi^8 5%, 8 0, 8 ^ 

y ^/i') , P P tJn/i/^ /wg^^ji^/v • y 15. 2g (80. 85: y ^/u) , 

25 mM4.. 8 5g (8 0. S^y^/I/) /-/Ul 0 0ml fpX\ -mmMM 

:^^}vx 2 nitttii Lfco mmz.wm^m-^mmi~ y y at*^^. 
g^gi^5^/i'=9/i) , mm^w^o 
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M'&mi^ J|X1:12. 72 g JR*7 0% 

^H-NMR (CDClj, 200MHz) 5 1.41 (3H, t, J = 7. 1 Hz), 4,43 (2H, q, J = 7. 1 Hz), 
8. 49 <1H, s) ; IR (neat) 1728, 1522, 1304, 1285, 1246, 1196, 1152, 1094, 1038 

5 2) 12- {h])y^^:tr^/f-M -I, Z-^r-/—)V-^-4)V\:^^J-)V 
7K^^fc;y^'j7iNr/^5^'?A2. 17g (5 7. 1 ^ y^/V) h7t Kn7 

=7v%{ir^\wm\^.%^y. 2- (hy7/u;e-pp{^/i') -1. 3-^ry-/w 

^-l3)Vi^vm=^^f^^. 5 7 9 g (38. <07-VJyiy?xiyyl/ 
4 0ml mm^m'V O "Cr- 1 B#Pb1» tfco Kl^m^^f:-!^ LT. 2 m K 1 

10 5 %im.\^-r v^)'^ j>^imm 2 m 1 , tk 5 m 1 ^mb^^T u-c. ^m^cyimwL y ^ 

^/V=6/l-l/l). i6<]tl^mfCcmfe» lIXl:5.4 9 9 g ljX*:79% 
15 ^H-NMR (CDCI3, 200MHz) h 2.24 (IH, t, J = 5.7 Hz), 4.97 (2H, d, J = 5.6 Hz), 
7. 82 (IH, s) ; IR (neat) 3308, 1532, 1456, 1333, 1312, 1196, 1144, 1036 cm"^ 
3) 3- {^-y )V:i!rxi-7 olz^jV) -3-;r=3ry-2- [ [2- {\-^)y}Vitxi:^'f-M 

[2- ( h y :7/l/;rPp<^/W) -1, S-^ry— /W5-^/W] ;^:J^/-/^2. 6 

20 ig(i4. 35:y ^^jv) , h y =L=f)vr ^:^2. 39mi (17. i^y ^/>) 

(D@^^:x^/1.4 0 m 1 Wm^^^yM^:^ 9 1. 80g (15. 7^ 

25 (4-7/^;^P^>'y-r/U) g^^3i^/V2. 9 9 8 g (14. 2 6 5 y ^/l') <Z) 

1 , 2-v^^ V^v=!=-^ 3 0 m 1 ^?gt;:7Ki^T 6 o %im%'r h y i> 

77^i^!i^«^0. 57g (14. S^y^/l-) <lrJPx.. ^(D^^O. 5NFTOi^ 
LfCo r;rit'±TWc^i5'>';^/l'>J^i^^^;^r/K^l, 2-v^pt h^iXJi^J':/ 1 0 
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efeJ^^ M4. 2 7 5 g 11X^8 0% 
5 'H-NMR (CDCI3, 200MHz) 6 1. 15 (3H, t, J = 7. 1 Hz), 3.61 (2H. d, J = 7. 0 Hz), 
4.15 (2H, q, J = 7.1 Hz), 4.57 (IH, t, J = 7. 1 Hz), 7.17 (2H, t, J = 8. 6 
Hz), 7.70 (IH, s), 8.04 (2H, dd, J = 5. 3 Hz, 8.9 Hz); IR (neat) 1740, 1732, 
1682, 1599, 1508, 1456, 1329, 1300, 1238, 1194, 1157, 1034, 849 cm"^ 
4) (IRS, 2RS) -3- (4-:77^:^p:7 3i=/U) -3-t [ [2 

10 - ( hU n p( ^fV) - 1 , 3 -^r 5 }V\ ^ -fn \f:tym.=^ 

Wi^M^ 2. 80g (20. 55!J =^)V) ■^^J:x.f-}V=^^=rjV 5 0ml ^XWf^ 

Lfji-A^ bTK^jb*: ^mi- byi^Ai. 55g (41. i^y ^/U). ^^MT'inx.. 
15 :^mit^-^mm^(Di:^^^^i^^-y'/umm^mc. mhfitmmi^. 3- (4-77u 

:tu-7:^=^M -3-:t'^y-2- C [2- (h V yMx2 -l, 3-5=-T>'- 

ju-5-y(/u2 ^'■^iV'l.-fxiyf^-ym.au^jVZ. 8 56 g (10. 2 7^!J^/V) (O 
i^jL^/l.zc^X/l'SOmr^^^itT-JPx.. ^<7)*t2B#Mit*^LfCo mim^ 

^3i^/p=6/l-3/l) . B6<Jtl^#fc„ 

«lJt*l. 9 8 9 g M5 1% 
^H-NMR (CDCI3, 200MHz) 5 1.27 (3H, t, J = 7. 1 Hz), 2.64 (IH, d, J = 3. 0 Hz), 
25 2.98 (IH, ddd, J = 4. 0 Hz, 6. 2 Hz, 10.2 Hz), 3.23 (IH, dd, J = 4. 2 Hz, 15.2 
Hz), 3,39 (IH, dd, J = 10.2 Hz, 15.2 Hz), 3.99 (2H, q, J = 7. 1 Hz), 5.03 
(IH, dd, J = 2.9 Hz, 6.3 Hz), 7.06 (2H, t, J = 8.6 Hz), 7.36 (2H, dd, J = 
5.3 Hz, 8.7 Hz), 7.59 (IH, s) ; IR (neat) 3409, 1726, 1510, 1454, 1329, 1300, 
1225, 1192, 1150, 1034, 839 cm"^ 
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5) (IRS, 2RS) -3- (4-7/l-;rn:7 3.c^/l') -3-fc Ft3=35^v^-2- [ [2 
- ( h y 7/1^:^ P p< ^Jl-) - 1 , 3 -^T 5 --f Ji^l 7« ^"/i-] T'n t°:t 

(IRS, 2RS) -3- (4 -7/1^:^13:7 a. =71^) -3-t KiadE-v'-2- [ [2- 
(h]J:7/k^n^^/^) -1, 3-^Ty-/V-5— T/t-] 
5 ;H. 8 8 3 g (4. 9 9 0 ^ y^/l^) <Op{^y— y^2 Om l^^^tlllNTK^'fb-^ 
h y A7K#/i5 9. 98ml (9. 985^ ^/U) ^J&Dx.. ^?iLr— Lfcc 

10 3^5"7^-3/i-i/i) . nm<^^mco 

mn^Wi$- UAl. 4 20g W8 2% 

'H-NMR (CDCI3, 200MHz) 5 3.04 (IH, ddd. J = 4.0 Hz, 5.8 Hz, 9.7 Hz), 3.18 
(IH, dd, J = 3.6 Hz, 15.0 Hz), 3.40 (IH, dd, J = 10.0 Hz, 15.4 Hz), 5.13 

(IH, d, J = 5.4 Hz), 7.08 (2H, t, J = 8. 8 Hz), 7.38 (2H, dd, J = 5. 4 Hz, 
15 8.6 Hz), 7.59 (IH, s) ; IR (neat) 3500-2900, 1715, 1510, 1456, 1331, 1300, 
1227, 1196, 1152,- 1040, 841 cm-^ 

6) (4RS, 5SR) -5- (4-7/^;tD73i=/U) -4- C [2- (hy 7/1^:^ 
n/^/u) -1, s-'^ry-ju-s-^jvH /f-Ji^l -1, t;?>'-2- 

20 (IRS, 2RS) -3- {A-yjV:txzya^::^jV) -3-tKc^C/-2- [ [2- 

( h y y;v:tvi p« ^/u) - 1 , 3 -^T-/—JV- 5 )V\ ^ fxi 1 . 

310g (1. 3105 y^/U) 07^b7t KP77i^5 0 m 1 ^^tz: N y 0:5^/1^ 
T5>'0. 78inl (5. 6 3 5 y^/l') ^ i?7 3i::^/V3jN;5^*y/VTi?Kl. 14 

g (4. is^y^;^) -^Mtl^ -Wf^MS^UfCo RjS?^(^M=^iilig*U 
25 nh ^fdrnM^ ^i^V:^ ^J^^ti yJ^^xi-^V^yy ^ -t-Tffi^ LT (-^:3r f - :/ 
/g^^rc^;l,= 3/l-l/l) . B6<JJ^t:#fc„ 

^H-NMR (CDCI3, 200MHz) 6 2.58 (IH, dd. J = 5. 2 Hz, 15.0 Hz), 2.69 (IH, dd, 
J = 8.8 Hz, 15.0 Hz), 4.23-4.35 (IH, m), 5.67 (IH, br s), 5.83 (IH, d, J 
= 7. 6 Hz), 7. 13 (2H, t, J = 8. 6 Hz), 7. 32 (2H, dd, J = 5. 2 Hz, 8. 8 Hz), 7. 49 
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(IH, s) ; IR (neat) 3272, 1780-1730, 1514, 1456, 1331, 1300, 1233, 1194, 1148, 

1032 cm"^ 

7) (4RS, 5 SR) -5- (4-7;l':tn7ai=yU) -2-;t=3fy-4- [ [2- 
(hy^yv.;^^^^"/^) -1, 3-^Ty-;l^5->f/l'] 7«5^y^] -1, 3-:^=¥1^y 

(4RS, 5SR) -5- i4-y/\^:ttty:t.=./l') -4- [ [2- (MJ^/I-^pt^ 
5=-/V)-l, 3-5=-Ty-/W5— r/V] 3-;^-^f-)/y v'^-2-;t:/l. 

062g (3. 0 6 7%]} 'ejU) s Hi^S^v'- 1 e r t -Zf'f-zVO. 8 0 g ( 3 . 6 
B^y^/U) . 4-N, N-i^Tf^yl'T^/try v^:/3 7mg (0. 3l5y^;W) 
10 (DT -fer h = h y /H 0 m 1 ^^Sr^T— Bife^# Lfc. W 

e^^^H ItKftl. 186g 4X^8 7% 

mp 192-193t;; ^H-NMR (CDCI3, 200MHz) 8 1.55 (9H, s), 2.99 (IH, dd, J = 7.4 
15 Hz, 15.0 Hz), 3.09 (IH, dd, J = 5.2 Hz, 15.4 Hz), 4,75 (IH, dt, J = 4.9 Hz, 
14.9 Hz), 5.73 (IH, d, J = 7. 0 Hz), 7.04 (IH, s), 7.06 (2H, t, J = 8.6 Hz), 
7.22 (2H, dd, J = 5.2 Hz, 8.4 Hz); IR (KBr) 1792, 1370, 1304, 1192, 1163, 
1034 cm-^ Anal. Calcd for CigH^F^NAS: C, 51.12; H, 4.06; N, 6.28. Found: 
C, 50.94: H, 4.10; N, 6.48. 
20 8) N- [ (IRS, 2SR) -2- (4-7;V:tn73i=/V) -2-t 

[ [ 2 - ( h y :7/^;t c p< - 1 . 3 -'f-T -J—}V- 5 }V\ p« ^}V\ ^^^■/l'] 
% t e r t -Zff-Jl^ 
(4RS. 5SR) -5- {A-y /Virny :c=^fV) [ [2- (by 

.y;viru:^^;V) -1, 3-'f-rV—/\^^-^JV];f.f-jV''\-l, 3-:t^f->/y i?^^ 
25 -S-;^//^*^^! e r t-y^/H. 0 7 9 g (2. 4 1 7 ^ y ^/U) ©^^^y- 
JVI 0ml -X h^t KD77i/l 0 m 1 ^^^}C7Ki^^k;■:^ h y !>A0. 1 1 g (2. 

6 6 5 y^/v) (o:^^ y-jv5m.\m^^ymyM^. ^M.-^zmmw\^fc. r 
^iibfc^. mm^wm^^vtio nhfitcmm^-:^^ yy^^^^^-TJu — . 
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fi&^Hl 11X40. 84 2 g 11X^8 3% 

mp IST-lSSt); 'H-NMR (CDCI3, 200MHz) 5 1.38 (9H,' s), 2,61 (IH, br s), 3.07 
(2H, d, J = 7.0 Hz), 3.94-4.05 (IH. m), 4.76 (IH, br d, J = 8.4 Hz), 4.91 
5 (IH, br s), 7.08 (2H, t, J = 8.6 Hz), 7.38 (2H, dd, J = 5. 4 Hz, 8.6 Hz), 
7.61 (IH, s); IR (KBr) 3337, 1682, 1532, 1138, 1038 cm"'; Anal. Calcd for 
C18H20F4N2O3S: C, 51.42; H, 4.79; N, 6.66. Found: C, 51.50; H, 4.70; N, 6.90. 

mmm i e 9 

4-7/k:tP-N- [ (IRS, 2SR) -2- (4-7/l^;t-p 7a;=/U) -2-t Kp^ 
10 i^--!- [ [2- (hU :7/^;^-np{^/U') -1, 3-^Ty-yW5— T/V-] ^^yU] ^ 

1) (IRS, 2SR) i4--7Mx2ya^^7l-) -3- 12- (h 

1) y;V:i-n:f-^7V) -i, S-f^ry— /W5-^7^] :/ta^^°>'-l-;^— /i^. 
N-[(lRSi 2SR) -2- (4-7/l':^C37a.:^/^) -2-t Ki3'3rV-l- [ [2 

15 - ( MJ >^/V:tn^^/^) -1, 3-'^ry— /ws-'T/i'] ^^/w] ^^/^] :^jv/<> 
^l^mt e T t -y=f-;VQ. 711g (1. ^/I^) ^ ^W^Q. .5 m 1 

!>AT'T/i-*ytttL. g^gl^^/i'T'2|Hlfl&fflLfCo **:fc^il^^^g7K«£^-^- h 

20 ^x2'rV^yy^-\z.xmm\.X (g^S|ai^/u) , i6^J^^#fco 
tlfelg^ I|X»0. 5 3 4g 11X^9 9% 

^H-NMR (CDClj, 200MHz) 6 2.82 (IH, dd, J = 9. 4 Hz, 14.8 Hz), 3.08-3.26 (2H, 
m). 4.56 (IH, d, J = 5.8 Hz), 7.09 (2H,, t, J = 8. 6 Hz), 7.36 (2H, dd, J 
= 5.6 Hz, 8.8 Hz), 7.68 (IH, s) : IR (neat) 3364, 1507, 1456, 1331, 1300, 
25 1225, 1192, 1144, 1032, 837 cm"^ 

2) A-y;V:txi-]<i- [ (IRS, 2SR) -2- /v^uy :i.=^jv) -2- 
t Ko=¥v^-l- [ [2- {Y)}y;v:^n:^^jv) -i, 3 -^T ^-yw 5 --f /i^] p« 

(IRS, 2SR) -2-T%J-l- {A-yj\^:^tLy:i.=^;V) -3- [2- (hU^ 
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3-^Ty^—/u-5-4^i^l':^v2^<y-i-:t—ji^o. 2 2 6 g (o. 
7 0 2 5: y^yU) , 4-y/U:i-x:i-l-i-7 h^^O. 1 3 g (0. 7 1^ y^yi/) , 

1-t KndE^-s/^y;/hyr>'-/^7Kfp#;o, iig (0. ji^v^^M 
^c:l^y7n omi 4^T*jt#L>&:dSf>i-rc^/w3- (s-v^p^^/^r^yyt? t° 
5 /u) ;?7/^#v?-f 5 K • mmMo. 1 4 g (0. 7 15 y^/i^) ^mx.. m^x^-m 

mk'^i!f^i^^j>^x*nm. i^v^^/i-^mvtc^^. mm^mm^^i^tco nbtitz 

efe^^ llXftO. 301 g W8 7% 

10 mp 197-198t:; 'H-NMR (CDClj-DMSO-d^;, 200MHz) 6 3.28 (2H, d, J = 7. 0 Hz), 
4.62-4.76 (IH, ra), 4.97 (IH, t, J = 3.9 Hz), 5.18 (IH, d, J = 3.2 Hz), 7.08 
(2H, t, J = 8,8 Hz), 7.11 (IH, d, J = 9.2 Hz), 7.38 (IH,. dd, J = 5. 4 Hz, 
7.8 Hz), 7.47-7,65 (5H, m), 7.68 (IH, s), 7.80-7.86 (IH, m), 8.08-8.12 (IH, 
ra) ; IR (KBr) 3264, 1642, 1626, 1601, 1535, 1512, 1454, 1331, 1300, 1227, 

15 1192, 1140, 1040, 760 cm"^; Anal. Calcd fox Cz^y,'B^}ijd^: C, 58.53; H, 3.48; 
N, 5.69. Found: C, 58.30: H, 3.68; N, 5.76. 
^MU 17 0" 

N- ( (IRS, 2SR) -2- iA.-y;V:tny s^:=-JV)- -2-\iYn^l/-l- ( (3 
- (2, 2, 2-M;7/v;rn^b^>') y:i^=-;v) ^^/u) ^^/u) -4,-yjv:^xi 

1) 3-t Kndrv- h/Wji;/ (5. Og, 4 6. 2 5 y ^/V) C)N, N-v^^^/U 
7i^;^i^r5K (50ml) ^^1^2. 2, 2-VV (1 
0. 7g. 5 0. 9 5 y^yU-) j3j;tJ«^^;^7y l^^A (1 2. 8g. 9 2. 5 5y^ 
JV) ^Mx.. 8 0°CT'«ft#tfc. (2 0 0ml) X^MU v'^^ 

25 ( 3 0 0 m 1 X 2 ) X^^ Lfz. ttlii^S^7K. ^fB^:^7k-T:«» 

ilTKfiS^-^ i^^^ v- A T'K^t^J^EE^^ Ufc„ aW^^ ^ ^> y :^ y/U;^7 7 A o -e ^ 
^yy>(- {•^^■fl^ ■.m^^'t ^1^=10 : 1) -C-i^aU 3- (2, 2, 2-hy 
:7yV;^n3::h=3fv^) h/W^i:/ (7. 6 0g, 8 6%) ^Mfeift^^t^Jt tT#fc„ 
IRvmax'^cm"^: 1752. 1680, 1615, 1588, 1487. 
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'H-NMR (CDCI3) 5 : 2.34 (3H, s), 4.33 (2H, q, J = 8.0 Hz), 6.70-6.90 (3H, m), 
7.20 (IH, t, J = 7.6 Hz). 

2) 3- (2, 2, 2-hVy/^:!i-n:^h^-» h/l^^y {7 . 34g, 38. 6 

^y^/H (Dmm.'itmm (loomi) mm\^N--fn^:^^-y:y4 ^ k (7. 5 

5 6g, 42. 5^])^/U) ^^n2, 2'-Ty^^^^ i4y^^n=ihV/l-) (6 3 
3m g, 3. 86 5 y^;^) ^M^. «»)t»SLfco ^»^ir7^h^fflV^ 

:=^;V) •fn\f:^l^m^f-;v{7. 3g, 3 4. 7^])^iv) (Ol, 2-J:^h^-y 
^iJ'V (7 0ml) mtZlTK^^E-^hy (6 0%?ffi14, 1. 3 9g. 3 4. 7 
10 ^ V ^7U) ^7R}^TAPx.s ^M-e 3 0 Lfco ^ t fcT' b 

^^(D 1 , 2 -v^;^ h iy^^ ^ (20ml) l^m^^T L. ^j^j^J^^^^fiT' 1 H# 
mmWLtc. (200ml) ©Ef g^j||:3i^/l^ (2 0 Om 1 X 2) 

15 a:^yp=4 : l)T)WMUi^-f )^'/U:Jo.^7^ju-^e^^y7b>f^W^^s^^tX. 
3- (4-7/1^:^13 7 az::!/^) -3-;t=^y-2- ( (3- (2, 2, 
h^iy) y:r.zz/u) yn\^^:^m=^^Jl^ (4. 2 3g. 3 1%) ^#fc„ 

mp 48-49^: 

IRvmax"W: 1738, 1688, 1599, 1508, 1493, 1453. 
20 Anal. Calcd for CzoHigF^O^: C, 60.30; H, 4.55 
Found: C, 60.11; H, 4.36. 

^H-NMR (CDCI3) 5 : 1.23 (3H, t, J = 7.0 Hz), 3.30 (2H, d, J = 7.2 Hz), 4.11 
(2H, q, J = 7.0 Hz), 4.30 (2H, q, J = 8.0 Hz), 4.56 (IH, t, J = 7.2 Hz), 
6.70-6.96 (3H, m), 7.06-7.30 (3H, m), 7.92-8.10 (2H, m). 
25 3) S^bM^ (2. 8 1g, 2 0. 6 ^ y^/l^) (Ov?ai5"/l-^-X/l/ (1 0 Om 

\) mm\^7m\\:.^-^m'r\^^)^j^ d. 5 6g, 4i. 2^3^;^) ^inx.r^ 

MT-3 0^affLfc„ W#;^6^L, hm\ZL3- {4.-y;\^:^uy^=^ju) -3- 
:^^)/-2- ( (3- (2, 2, 2-V])y;v^n=r^Y^'y) yzi^^/U) p<^y^) yu 
tf:t>'^^^/^ (4. lOg, 10. 35: y^/l^) (Di^:3:^^/U^^y'/U (5 0ml) 
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f-U JII-tK (2 0 0m.l) t:M^. St^^^/l' (3 0 0m IX 2) T'ttWbfc^ 

5 1) -eiffiMU (2RS, 3RS) -3- {4-y/l-:tny:r.=i/U) -3-t Ko^^v-- 

2- ( (3- (2, 2. 2-h y 7/U'::^-D^ h^rv-) p^f^/U) t'':^v 

^^if-zu (8 . 5 1 g , 8 5%) ^m^m^!^^ t bT#fCo 

IRvmax'^cm-': 1715, 1605, 1590, 1510. 

Anal. Calcd for CijoHjioFA ■ 0. IH2O: C, 59.73; H, 5.06 
10 Found: C, 59.55; H, 5.06. 

'H-NMR (CDCI3) 6 : 0.94 (3H, t, J = 7.0 Hz), 2.88-3.00 (3H, m), 3.90 (2H, q, 

J = 7.0 Hz), 4.30 (2H, q, J = 8. 0 Hz), 5.01 (IH, brs), 6.60-6.82 (3H, m), 
. .7.00-7.30 (3H, m), 7.32-7:44 (2H, m). 

4) (2RS, 3RS) -3- (4-7/V::e:P7^=/l') -3-t Kp^v'-2- ( (3 
15 -(2,2, 2-MJ h ^i^) :7cc;^/u) / f-fV) -fn \£ilri^m.^^fV ( 3 . 

4g, 8. 4 9^y^yi-) (o:f-^ ;-}v mm\^. 2ffi^7m^b■:^^y 

^j>^imm. (8. 5 ml, 17. o^y^/i-) ■knk.xm^xmwmx^f^. m:^ 
WL^\m,^^xmth Lfc^. mm-^f-jv c i o om i x. 2) x-tttti ufcc 

20 ^®|IJ^S^^^5^^v-'^=3j^f-i/j;«3S^^$-li:-r. (2RS, 3RS)-3-(4- 
7;u:tn:7cnnyv) -3-t Kn=^v'-2- ( (3- (2, 2, 2- h y 7;W:tn3i 

:7ai-/U) ^^71^) T'Pb'':^^^^ (2. 7 8g, 8 8%) ^#fCo 
mp 142-143'lC 

IRvmax*^cm~^: 1715, 1607, 1588. 
25 Anal. Calcd for CigHieF^O^: C, 58.07; H, 4.33 
Found: C, 58.00; H, 4.27. 

'H-NMR (CDCl3)5: 2.82-3.10 (3H, m), 4.29 (2H, q, J = 8.0 Hz), 5.06 (IH, d, 
J = 4.4 Hz), 6.69 (IH, s), 6.70-7.02 (2H, m), 7.00-7.24 (3H, m), 7.30-7.44 
(2H, m). 
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5) (2RS, 3RS) -3- (4-7;l-^P73i::^/l') -3-t Kt3dr^/-2- ( (3 
- (2, 2, 2-hV7^i^:tti^h^iy) 7 •fu\^isrVW. (2. 6 
8g, 7. 20 5y^/W) 07^h7k (6 0ml) ^^^{C, v':7cc=/U 
*:;^*y7l-Tv'K (1. 7 1ml, 7. 925^^/1^) h P ^'^'/l-T 5 ( 1 . 

5 5 1ml, 10. S^y^/l-) ^iPx.. 3B#Ps1M«LfCo R)S?ig;lrJ^)^ms 

(20 0ml) ^JPx.-C^ni^^/l' (2 0 0ml X 2) T'tttti Lfc„ ttM^l^ 

WM=k\^tz.^nmm^W^=^^f^ -^1h^<l:i?S^S^-ti:X. (4RS, 5SR) 

-5- (4-7yU;rn7ai^/U) -4- ( (3- (2, 2, 2- h y :7/^;^pa: h ^ix) 
10" :7^:^7U) p«^/^) -1, 3-;^^1^>^y i?^^-2-;t>' (2. 3 1g, 8 7 %) 

mp 148-149*10 

IRvmax'^cm-i: 1759, 1609, 1590. 1514. 
Anal. Calcd for Ci8Hi5F4N03: C, 58.54; H, 4.09; N, 3.79 
15 Found: C, 58.54; H, 4.01; N, 3.88. 

'H-NMR (CDCI3) 5 : 2.12-2. 38 (2H, m), 4.16-4.28 (IH, ra), 4.32 (2H, q, J = 8. 0 
Hz), 5.17 (IH, brs), 5.79 (IH, d, J = 8.0 Hz), 6.62 (IH, d, J = 1.8" Hz), 
.6.72 (IH, d, J = 7.6 Hz), 6.77-6.84 (IH. m), 7.04-7.42 (5H, m). 

6) (4RS, 5 SR) -5- (4-7/U;e-P7ai=/V) -4- ( (3- (2, 2, 2 
20 -h y7;k:tn 31 h:3riy) :7 3^:^1/1-) ^^7i-)-l, "i-ir^^-/^) i^l^-l-i^l^ 

2 g , 3 . 2 5 ^ y ^/^) (o:^^ ( 1 0 m 1 ) w^\^^%'&im.\Yry' h y ^> 

ioTK^^ (2. 0ml, le^y^/l/) ^Mtl. 2BtPBlAPfi)l«ELfCo SJiS^^^i 
tK (1 0 0m 1 ) T'^Jg^U (1 0 Om 1 X 2) TttWUfCo 

25 g^^:n^/l— ^=3rf-i/;O^tSltH^0$-^T (1 RS, 2 S R) -2-7-^ y-1- (4- 
y jvitny ^:=.)V) -3- (3- (2, 2, 2- h y 7/^:^-0^ h^i^) ^j^^/u) - 
1 p -/V ( 9 1 3 m g . 8 2%) >^#fco 
mp 94-95t; 

IRvmax^^cm-^: 1605. 1588, 1508, 1489, 1454 
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Anal. Calcd for Ci,Hi7F4N02: C, 59.47; H, 4,99; N, 4.08 
Found: C, 59.34; H, 4.87; N, 4.19. 

^H-NMR (CDCI3) 6: 2.33 (IH, dd, J = 14.0, 10.6 Hz), 2.78 (IH. dd, J = 14.0, 
3.0 Hz), 3.20-3.34 (IH, m), 4.33 (2H, q, J = 8.0 Hz), 4.66 (IH, d, J = 4. 6 
5 Hz), 6.70-6.90 (3H. m), 7.00-7.16 (2H, m), 7.20-7.30 (IH, m), 7.30-7.44 (2H, 
m). 

7) (IRS, 2 SR) -2-r (4-7yl':^-p:7^=/l') -3- (3- (2, 

5 3 5;U^7V) OTirb-MJ;!^ (2 0ml) T^mKA-yjU^u-f-y^.Ul^jbjU 
10 (1 0 Omg, 0. 5 3 ^ y^/l-) 4oJ;?J?l-^^/W3- (3-v'7^^/VT5: 

jtj;i.:^i^y(^\i^ (15 1ms. 0. 79^V^MiS^Ul 

-t Kndre/-lH-^i^:/h yry-zl' (8 Img, 0. 5 35^^/1^) t:Mx.X 
m.m.X'm^mWLt:.o Rf^m^:^ d O Om l ) X-WL. g^^^^/V doom 

1X2) T«L/c„ mm-m^i m^mm. im^:^mti-vv^j>.7mm. mu 
■o^f'/u-^ei-^yd^p.nf^^-^^x. mmit^m (2 0 6mg, 7 6%) ^mtzo 

mp 192-193^: 

IRvmax™'cm-': 1642, 1626, 1601, 1512. 

Anal. Calcd for C28H22F5NO3 • O.IH2O: C, 65.02; H, 4.32; N, 2.71 
20 Found: C, 64.89; H, 4.43; N, 2.93. 

^H-NMR (CDCI3) 5 : 2.78 (IH, dd, J = 14.6, 11.0 Hz), 3.04 (IH, dd, J = 14.6, 
4.0 Hz), 4.28 (2H, q, J = 8.0 Hz), 4.70-4.88 (IH, m), 5.09 (IH, d, J = 3.8 
Hz), 5.90 (IH, d, J = 8.8 Hz), 6.76-7.36 (8H, m), 7.40-7.60 (4H, m). 7.77 
(IH, d, J = 7.6 Hz). 8.09 (IH, d, J = 7.6 Hz). 

25 mmm 171 

N- ( (IRS, 2SR) -2- (4-7/V;^P73ir::/U) -2-t Kn=afi^-l- ( (3 
- (2, 2, 2-MJ7yV:ta^h^v') 7^=yu) ^5^/U) -6, 7-i?t 

Kt3-5H-<:/)/ [a] v'^P^:/7">'-l-:^;/i'#'3s-f-5 K 

(IRS, 2 SR) -2-T5y-l- (2-7>'U::a-p7ai=7U) -3- (3- (2, 2, 
299 



wo 02/059077 



PCT/JP02/00532 



2-hVyjl-:tu:^h^-y) /l- (1 8 Smg, 0. 5 3 

(DT±h=^h])/l^i2 0ial)m^\Z.6, Kn- 5 H-'^:/^/ [ a ] 

i/^D^T^xV-l-;^?/^^}?;/^ (lOOmg, 0. 5 35y^/W *3j:tJ«l-:3i5^ 
/U- 3 - ( 3-v'7< ^/l^T ^yyu tVU) :fy;U:^-M 5 K • ( 1 5 3 m g . 0 . 

5 8 0 5 y^/i^) Ka^^v'-iH-^i^y^y r^^—zi/ (8 img, o. 

5 3^V ^/l^) SriDx.-r^?aT'M^^ Lfco SIJS^^tK ( 1 0 0 m 1 ) U 

mm^^'^/i^ ( 1 0 0 m 1 X 2) -cttffl Lifco mmm^ i ^sm^. i ^^TK^^t-t- 

*Lfc„ ^d5^U-:^;5>bS3!S^$-^T. M^k^i^ (2 2 5m 

10 g , 8 2 %) ^#3t„ 
mp 172-173'C; 

IRvmax'^W: 1636, 1605, 1588, 1510. 

'H-NMR (CDCyS: 1.90-2.08 (2H, m), 2.10-2.36 (2H, m), 2.60-2.80 (3H, m), 
2.97 (IH, dd, J = 14.2, .4.0 Hz), 3.78 (IH, s), 4.30 (2H, q, J = 8. 2 Hz), 
15 4.60-4.76 (IH, m), 5.01 (IH, d, J = 3. 2 Hz), 5.75 (IH, d, J = 8. 4 Hz), 5.82-6.00 
(IH, m), 6.17 (IH, d, J =11.8 Hz), 6.77 (IH, s), 6.80-6.92 (IH, m), 6.94-7.30 
(7H, m), 7.38-7.50 (2H, m). 

N- ( (IRS, 2SR) -2- i4-7/U:ttiya^::^/V-) - 2-t Kn dp^x- 1 - ( (3 

20 -(2, 2, 3, 3-rh7 yju:tn-fn \i';u:t^-y) -y z^::^jv) ^ =^)V) ^^/w) 

1) 3-t KP'^i^h/U^i/ (5. Og, 4 6. 2^y^y^) <DN, N-i^;p«5^/U 
:?}N/l.Ar^ K (5 0ml) ^mc2, 2, 3, 3-7^ h 7 :7/V^l3- 1-3- K>^p 
(1 2. 3 g, 5 0. 9 ^ y^/^) ^X.-a-Wm.tl^) !>A (1 2. 8 g, 9 2. 

25 5 5 y ^/^) ^;()nx.. 8 o "o^mLW^ Lfc„ sis;?^^* ( 2 o o m i) x-w 

(3 0 Om 1 X 2) T'ttm Ufco ttffl^^TK. ISftltfe&icT-M^ 

^n'^Y^yy>{- (-v:Srf-i^ : i^^3::^/V= 1 0 : 1) T'WMU 3- (2, 2, 
3, 3-x h7:7/>;^nyp tVl-:t^ix) h^l^n^:^ (1 0. 0 g, 9 7%) SrMfe 
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IRvmax'^'cm"': 1607, 1588, 1491, 1458. 
Anal. Calcd for CyoHii^fi • 0. ZHzQ: C, 53. 20; H, 4. 64 
Found: C, 53.01; H, 4.40. 
5 'H-NMR (CDCl3)6: 2.34 (3H, s), 4.32 (2H, tt, J= 12.0, 1.6 Hz), 6.07 (IH, 
tt, J = 53, 2, 5.0 Hz), 6.70-6.90 (3H, m), 7.16-7.24 (IH, m). 
2) 3- (2, 2, 3, 3-T- f 7 7/1^:^0 7'atr/U;i-drv') "h/Ua^yil. Og, 
3 1. 5 $ y ^/W) omMimm ( l O O m D ^^JCN-T'p^:^;*' v' W ^ F 
(6. I7g, 3 4. 7 5 y^yi^) *3j;t)«2, 2'-Ty^}f^ (^y^'^u - h y yv-) 
10 {517mg, 3. 155: y ^/W-) iMx.. Lfc„ y-< h 

-3-:t^yyn\f:ty^:i^'^Jl^ (5. 96g, 28. 45y^/U)©l, 2-v^^ 
hdS^:/^:^^/ (eOinD .^mjKm^fc-^hy!^^ (6 0%?fttt, 1. 13 s, 2 

8 . 4 5 y ^/i-) ^7K?^TJ!)Px:. ^M-e 3 0 ^MWhtc. KM© t i-^fei--^^ b 
15 fzy'v2^i^(Dl, 2-J':^Y^V:^^l^ (2 0ml) ^?SWTU SMM?^ 
T' 1 B#W^#bfc. Kf&?S^7K (200ml) (7)^ S^^^^/^ (200m 

1X2) T'tttHLfCo ttffi^Sr7|c*5J:0l&fPA&!KT*^i^U MTKfiim-^i/^^^^!^' 
AT*^^i^^^J±@*Lfc„ agi^^v'y*^/v;{;73>^p-7hi5^77^- ir-^^ 
ly:mm^^^l-=4 : 1) T'lSMU v^-T y:/n fcVl-^-x/l'— ^^if^/O^fcS^^ 
20 ^$-&T. 3- (4-:7/^;tci:7 3i:=:/k) -3-;t^y-2- ( (3- (2, 2, 3, 3- 

Thy yMnyu 7a:=/u) p« ^/i^) :7't3 fi^^/^o^^/k ( 5 . 6 

3g, 4 6%) ^#fCo 
mp 55-56t; 

IRvmax^W: 1738, 1688, 1599, 1508, 1489, 1449. 
25 Anal. Calcd for 02^9^50*: C, 58.61; H, 4.45 
Found: C, 58.50; H, 4.41. 

'H-NMR (CDCI3) 8 : 1.13 (3H, t, J = 7. 2 Hz), 3.30 (2H, d, J = 7.2 Hz), 4. 11 
(2H, q, J = 7.2 Hz), 4.20-4.38 (2H, m), 4.56 (IH, t, J = 7.2 Hz), 6.05 (IH, 
tt, J =53,0. 5.0 Hz), 6.70-6.88 (2H, nO, 6.91 (IH, d, J = 7. 2 Hz), 7.06-7.30 
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(3H, m), 7.92-8.08 (2H, m). 

3) m.it^^ {3. 5 0g, 2 5. 6^9^/1^) (Oi^^f-/U:3^-^/U {10 0 ID. 

I) mmicyi'imit^t^'i^m'rvD^j^ (1. 9 3g. si. i^v^m ^mz.x^ 

ta-CS 0^^#L/c. :T^»^6*L. ^m\^S- {A.-yjvirny:^=:.}V) -3- 
5 ;r^y-2- ( (3- (2, 2, 3, 3-x h^7/^:^pyt3tVi^;^ds-i/) yzc=:.;V) 
y^'f'jV) (5. 5 0g, 12. 8^U^/W) (^v^^i^y^jc-r 

yK5 0ml) ^^^j!iPx.T^M-C3 0:5>ai^LfCo 7K^^T^ KJSJgf-l^^^ 
^*PXLT^3i:/^U H(-7K (200ml) SrJlJOx.. g^i?^^/!' (3 00ml X 2) 

^f-/U=4 : 1) T*iffi|3U (2RS, 3RS) -3- (4-7;U:tn7.:t=/U) - 
3-t Kndri/-2- ( (3- (2i 2, 3, 3-x h7>'/^:tn7'n.lfyU;d-drV) 7 
^=/^) ^^/V) T'P t°;*-i<^^^/U (4. 9 9g, 9 0%) LT 

15 IRvmax^'cm"^: 1725, 1605, 1588, 1511. 

Anal. Calcd for C21H21F5O4: C, 58.33; H, 4.90 
Found: C, 58.20; H, 4.92. 

»H-NMR (CDCI3) 5 : 0. 94 (3H, t, J = 7. 0 Hz), 2. 89 (IH, d, J = 2. 8 Hz), 2. 92-3-. 02 
(3H, m), 3.90 (2H, q, J = 7. 0 Hz), 4.29 (2H, t, J = 12. 0 Hz), 5.02 (IH, s), 
20 6. 05 (IH, tt, J = 53. 0, 5. 0 Hz) , 6. 62-6. 82 (3H, m) , 7. 00-7. 24 (3H, m) , 7. 32-7. 44 
(2H, m). 

4) (2RS, 3RS) -3- (4-7/U:ta:73i=i/V) -3-t ( (3 
- (2, 2, 3, 3-r h 7 7/1^:^0 >^nf/i.:t=^v/) y:j^=^7U) ^^JTy) -fn^dUr 
l/m.^=J-)V (4. 7 5g, 11. O^y^/V) (4 Cm I) 

25 2 h y i> atK^^ dimi, 22. o^y ^jv) -^M^xm^-^^ 
^«#Lfc„ mm^i^'^mxmLh \^fdk. wm.=^^}v (1 0 om 1 x 2) 

(2RS, 3RS) -3- {^--y JX^isrxiy a:.=^)V) -3-t Kn=¥iX-2- ( (3- (2, 
302 



wo 02/059077 



PCT/JP02/00532 



2, 3, 3-7-hvy/^:tu^u\f/u:t^-y)y:i^=:./ir) pii^/u)yxi}i':t:^mi3. 
9 1 g, 8 8%) Sr#fc„ 
mp IH-llBt: 

IRvmax'^''cffi-^: 1715, 1607, 1512. 
5 Anal. Calcd for CigH„FA- C, 56.44; H, 4.24 
Found: C, 56.52; H, 4.35. 

*H-NMR (CDCgS: 2.84-3.08 (3H, m), 4.19-4.37 (2H, m), 5.06 (IH, d, J = 4. 4 
Hz), 6.04 (IH, tt, J = 53.0, 5.0 Hz), 6.60-6.68 (IH, m), 6.68-6.80 (2H, m), 
7.00-7,30 (3H, m), 7.30-7.42 (2H, m). 

10 5) (2RS, 3RS) -3- (4-7;U:tD:7cn;:i7^) -3-1: Ko=^v^-2- ( (3 
- (2, 2, 3, 3-x h7:7/V:^ti:/plf-'l':^-=3f-v') ys^=^J\^) T^f^/U) "/Pf:*- 
3/^(2. Og, 4. 9 5 5 j;-=E-/^) ©7^ hyt Kp^^^- (4 0ml) ^^{c:, 
i;?:7 3:=/^xI^;^;^^J;/^rv^K (1. 17ml, 5. 44$y^/i^) thV^f-ji^r 
04ml, 7. 435]J ^/l-) ^AH^, 3 B#mM?i£ bfco 

15 ]KcM. tK (200ml) ^iPx.Xg^^3:5^/l' (2 0 Om 1 X 2) T'^ttttJbfCo 

x^^m^mB^^Ltc^ mm^mm^^^i—^^f-yi: •? $-^t^ ( 4 r 

S, 5SR) -5- (4-7/V';^-P:7ai=./l') -4- ( (3- (2, 2, 3, 3-xh7 

:7/^;t p T'P tw^^-^v) :7^=/U') ^ ^71^) -1,3 -;^=^1^>' y 2-:^>'( i . 

20 6 8 g, 8 5%) t:mCo 
mp 113-1 Ht: 

IRvmax'^'cnf*: 1759. 1608, 1588, 1514. 
Anal. Calcd for CigH^FsNOi,: C, 56.89; H, 4.02; N, 3.49 
Found: C, 56.99; H, 4.15; N, 3.53. 
25 ^H-NMR (CDCl3)5: 2.10-2.40 (2H, m), 4.18-4.40 (3H, m), 5.22 (IH, brs), 5.79 

(IH, d, J = 8. 4 Hz), 6.05 (IH, tt, J = 53. 2, 5.0 Hz), 6.59 (IH, s), 6.66-6.82 

(2H, ra), 7.04-7.40 (5H, m). 

6) (4RS, 5 SR) -5- (4-7/^:^P7aL^/^) -4- ( (3- (2, 2, 3, 

3-x h^^/v^^-pT'ptVwit^iy) ^=f-jV) -1, Z-ir^^V^)i^y- 

303 



wo 02/059077 



PCT/JP02/00532 



2-:ty (1. Og, 2. 495 3;^/l^) (D::t^^y-/U (10ml) mM^SM^ 
:i^miti- h V l> A;^^^ (1. 56ml. 12. S^P ^/i^) ^M^. 3 m^MB 
3§MUfc„ SJS^i^^aii^^x tK (1 0 Om 1 ) TWU g^^3^^>'^ (1 0 Om 1 

x2) -etttHLfco ^mm^^m^m^x^m^u mMm-^i^^^i^^-i^x^mi 

5 ^ra*U MJ^^rg^^^f-/^— =^1^^35^bSfgf0$« (IRS, 2SR) 
-2-T^y-l- ( 4 -:7yu:*-t2 73^^/1^) -3- (3- (2, 2, 3, 3-rh^:7y^ 
;^n7'pf/l':r'¥>') -l-:/p^^V— /^(S 2 5mg, 8 8%) ^#fc„ 

rap 77-78*C 

IRvmax™W: 1605, 1586, 1508, 1489. 
10 Anal. Calcd for CigHjgFsNOj: C, 57,60; H, 4.83; N, 3.73 
Found: C, 57.62; H, 4.70; N, 3.76, 

!H-NMR (CDCI3) 6 : 2,33 (IH, Ad, J = 14.0, 10,4 Hz). 2,79 (IH, dd, J = 14,0. 
3.0 Hz), 3.22-3.34 (IH,. m), 4.32 (2H, t, J = 12.0 Hz), 4.66 (IH, d, . J = 4. 8 
Hz), 6,06 (IH, tt, J = 53.0, 5.0 Hz), 6.70-6.90 (3H, m), 7.00-7. 14 (2H, m), 
15 7.20-7.30 (IH, m), 7.30-7.44 (2H, m). 

7) (IRS, 2 SR) -2-T$/-l- (4-:7/l^;^p:7a:r^/^) -3- (3- (2, 
2, 3, 3-x tVU:^^-i/') ^^i^/U) - l-:/n/-?y — ( 1 9 

7mg, 0'. 5 3 5 y^/l') ©r-fe h= MJ/l' (2 0m.l) ^^{;:4-77^:tP::^ 

20 v'p^ ^/i^r 5: y y 13 tvw) :^/i-7j?v?^ ^ K • (isimg, o. 79$!;^ 

7V) *3 j:-U? 1 -t Kn ^v^- 1 H-^lyy h P T (81mg, 0. 53^ 

/V) ^3!lB;tT^?a-eifil^M#UfCo RJ£?S^7K (10 0ml) T-#f?U g^^^f- 

/Kioomix2) vmmLfco mmmirimMmm. imm:^mi\:-rhV'^j>> 

25 ^=^i^>';&^bSMH^^-&T. (2 4 Omg, 8 

4%) 

mp leo-ieit) 

IRvmax'^cm-^: 1641. 1626, 1601, 1535, 1512. 
Anal. Calcd for CagHaPeNOa • O.2H2O: C, 63,21; H, 4.28; N. 2.54 
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Found: C, 62.99; H, 4.39; N, 2.84. 

'H-NMR (CDClj) 6 : 2.79 (IH, dd, J = 14.4, 10.6 Hz), 3.04 (IH, dd, J = 14.4, 
4.0 Hz), 4.28 (2H, t, J = 12.0 Hz), 4.70-4.84 (IH, m), 5.10 (IH, d, J = 4. 0 
Hz), 5.90 (IH, d, J = 8.4 Hz), 6.01 (IH, tt, J = 53.0, 5.0 Hz), 6.74-7.30 
5 (8H, m), 7.40-7.60 (4H, tn), 7.77 (IH, d, J = 8. 2 Hz), 8.09 (IH, d, J = 7.6 
Hz). 

N- ( (IRS, 2SR) -2- (4-7/P';ti3 7ct=/l') -2-t ( (3 

- (2, 2, 3, S-'r hyyMviyti\c'jU:^^iy) 7:^-/^) ^^/H ^9^71^) 
10 -6, r-v't Ka-5H--<>^y [a] ti^yy'iy-l-:ij/U:^^-f-^ K 

(IRS, 2 SR) -2-T5y-l- (2-:7/l^;rP:7a^c^yk) -3- (3- (2, 2, 
3, 3-r h7:7/V:^Dyn fyP;a-efv/) y^x.^^jV') -l-zftiy^/^jv (20 0m 
g, 0. 5 3%V^/l-).(OT±h=^VVJl^ (20ml) mm^6, 7-v?t Fp- 
. 5H-^i^?/ [a]. e^^P^7'r^-l-i7/V#>^ (1 0 Omg, 0. SS^U^ 
15 M isiiUl -^'^/u- 3 - ( 3 f-;UT ^y-^n if/u) ^ K • mBM 

(153mg, 0. 8 0 ^ y^/1/) *3j;01-t Fn^iX-lH-^^-y^ y ry'- 
y^(81mg. 0. 53^y ^yu) ^MK.XmM.X'n^m:Wl^tCo RJSIS^tK ( 1 
0 0ml) T-#f?U mm^'^^i- (1 0 Om 1 X 2) T-ttfflLfco ttffl^^ 1^^ 

mmi^^m (224mg, 77 %) =Sr#fCo 
mp 169-170^; 

IRvmax"^cin"^: 1640, 1605; 1587, 1510. 

'H-NMR (CDCI3) 5 : 1.90-2.08 (2H, m), 2.10-2.28 (2H, ra), 2.60-2.80 (3H, m), 
25 2.97 (IH, dd, J = 14.6, 4.0 Hz), 3.77 (IH, brs), 4.30 (2H, t, J = 12.0 Hz), 
4.58-4.76 (IH, m), 5.02 (IH, d, J = 3.6 Hz), 5.70-5.82 (IH, m), 5.84-5.98 
(IH, m), 6.04 (IH, tt, J = 53.0, 5.0 Hz), 6.17 (IH, d, J = 12.0 Hz), 6.75 
(IH, s), 6.78-6.90 (2H, m), 6.90-7.30 (6H, m), 7.38-7.50 (2H, m). 
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4-7/U:tci-N- ( (IRS, 2SR) -2-t Ko=¥v'-2-:7 3i:=i/^-l- ( (4- 
K 

1) 3-;j-=3ry-3-:7cc::^^^7"P t°;t->'^3i5^/^ (2 8. 6g, XA.^%^)=t}V) 

5. 6 5 g, 14 1 5: U^/u) ^7K?^T^n;ts ^^ET* i tfc KJS?S<Df 
\z.A.-\'^)yjvi!rvi:^^)V^vi>A''fnX^^^^. 8 g, 1 4 1 ^ 'J^;v) (^1 , 
2-t^7« b =3rv/cn/$r :x ( 5 0 m 1 ) ^iSSrJST ^^S:^gS:^?a■^ 2 l^^fflilf bfco 
Hf&^^Tk ( 5 0 0 m 1) (O^K^^^ ^^=c,^)V ( 5 0 0 m 1 X 2 ) T'ttHi 

(4 5. 4g, 7 5%) Sr^^ffl:Kt>t b-C#fc„ 
IRvraax'^'cm-': 1738, 1688. 
15 'H-NMR (CDCI3) 5 : 1. 11 (3H, t, J = 7.2 Hz), 3.39 (2H, d. J = 7.8 Hz), 4. 10 
(2H, q, J = 7.2 Hz), 4.63 (IH, t, J = 8. 4 Hz), 7.10-7.64 (7H, m). 7.96 (2H, 
d, J = 8.4 Hz). 

2) (14. 7g-, l OS^y ^/U) (Dv^ai^/kzc-x/U (2 50ml) 
^ICTK^We^m-^hy (8. 2g, 2l6^y^/0 Sr»Px.T^?@.-e2^ 

20 fBl»LfCo ^M^65feL. 6iS}C3-:^-=3ry-3-:7:^::^/k-2- ( (4- ( h P :7 
/^^fnpff^/l^) yzru=.)V) pi^jl') yu\i':^ym. (2 2g, 5 4 5:])^/^) ©v^^i 
(50ml) ^«;!JBxLT^iaT*30:5^m^LfCc tKJ^T. ^JS^^J- 
l^^^^;!lfIX.Ti5'::n>f^U H{-7fc (200ml) *AlJ;t. Bm^^^l- (3 0 

Oral X 2) -etttHLfco mmm^:^isxx^ma^m^x^m^u mMm-^^^^ 

/vai:/) T?*tMU (2RS, 3RS) -3-t: Kn^'>-3-7a::^;W2- ( (4- 
( h y ^/L) 7 ^^^V) / ^jV) -fu yfT^i^m^i^/^ (15. 6 g , 8 

3%) t:m^mmtLxnfc. 

IRvmax'^cm-*: 1717. 
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Anal. Calcd for C19H19F3O3: C, 64.77; H, 5.44 
Found: C, 64.65; H, 5.67. 

^H-NMR (CDCUS: 0.91 (3H, t, J = 7.2 Hz), 2.96-3.10 (3H, m), 3.88 (2H, q, 
J = 7.2 Hz), 5.00-5.08 (IH, m), 7.12-7.56 (9H, m). 
5 3) (2RS, 3RS) -3-t FP^-y-3-7a::c:^/W2- ( (4- (M; 7/^:^- 
n^f^/V) ^a^^/U) •/Ptf:^y^3i^/W (1 0. Og, 28. 45:!J^ 

/i-) (0:^9 j-jv (40ml) mmc. 2.m.^im.^'r\'3'0J>^-^mL (28. 4 

ml, 56. 8 5 y 5r>!JP;tT^?&-Ci!!^^^#Lfc„ SJS^^Srl ^^^T'^ 

tti Lfc^. mm^"^)^ (2 0 om I X 2) -ettffiLfco mm-kii/^^^nm^-^ 

-^'^f-^/jJ^bH^I^^^-frT (2RS, 3RS) -3-t Fp^5^-3-7:3i=/1-2- 
( (4- (hy 7;l';*-n7«^/V) :7:t=7l') 7«^>'l') :7'nlf:^:/^ (7. 8 7 g, 
8 6%) ^#fc„ 
mp 138-139°C 
15 IRvmax'^'cBr^: 1694. 

Anal. Calcd for C^HibFjO,: C, 62.96; H, 4.66 
Found: C, 62.90; H, 4.89. 

^H-NMR (CDCl3)S: 2.90-3.12 (3H, m), 5.11 (IH, d, J = 3.0 Hz). 7.17 (2H, d, 
J = 8.0 Hz), 7.30-7.42 (5H, ra), 7.46 (2H, d, J = 8. 0 Hz). 
20 4) (2RS, 3RS) -3-t KP=^i^-3->'3i::^/U-2- ( (4- (MJ:7/l':^ 
xx^'f-jV) 73.=/^) T^^/V) yptf:ti^m (7g, 2 1. 6^y^;V) OT^by 
t Kn77^(200ml)^?St-s v>:7cr:^/UjjN;^jjNy7Vri?K(5. 1 2ml, 

2 3. r^y^/u) h M;j:^/vr$i/ (4. smi, 32. 4^!;^^^) ^Mtl^ 

4BtFBlMSgf£Ufc. ^]S?^^]^M> :^ (2 0 0ml) ■^M^XmWc^'f- )V (2 
25 0 0 m 1 X 2 ) "Cift W LfCo fl&ffl^^ 1 M^Jg!^. ^^jlW*. ^|fl:tifoKT'|li^ 

^^y-b^hn^^t^X (4RS, 5SR) -5-7=r^7l^4- ( (4- ihV^Jl-:^ 
n:^=f-)V)y:^=^)V):^^}V)-\, 3-:i-^-fy^]} i^>-2-:ty (6 . 5g, 9 3%) 
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mp 158-159°C 
IRvmax'^^cuT': 1732. 

Anal. Calcd for C^HuFsNOz: C, 63.55; H, 4 39; N, 4.36 
Found: C, 63.38; H, 4.60; N, 4.21. 
5 'H-NMR (CDCgS: 2.22-2.42 (IH, m), 2.37 (IH, s), 4.20-4.34 (IH, m), 5.05 
(IH, s), 5.83 (IH, d, J = 8.0 Hz), 7.14 (2H, d, J = 8.0 Hz), 7.30-7.50 (5H, 
m), 7.54 (2H, d, J = 8. 0 Hz). 

5) (4RS, 5SR) -5-ya^=^/l^4- ( (4- ( h JJ 7« ^yl^) 
^yl') ^^/V) -1, 3-:^^1^yy t;?^^-2-;a->' (6. Og, 18. 7^]}^Jl^) 

10 (D::x^^y^-/U{10 0ml)mmi^8m^:^mti-hV ^J^^T^mmU 1. 7m l, 
9 3 ^ y^/l-) 4BtmS«LfCo tR (3 0 Om 1) 

mm=^^/i- (3 0 Om 1 X 2) T*ttttiLfc„ mmm^mnkm^vm^ 

jV-^-iir-^l^t^hW^^t^X^ (IRS, 2 SR) -2-r ^ /-l--7^^;V-3- 
15 (4- (MJy/^:tn7{^/l^) :7ci:;=/P') (4. 8g, 87%) 

mp 64-65^: 

IRvmax'^'W: 1584, 1331. . 

Anal. Calcd for CisHiaFaNO: C, 65.08; H, 5.46; N, 4.74 
20 Found: C, 65.05; H, 5.65; N, 4.62. 

^H-NMR (CDCI3) 6 : 2.45 (IH, dd, J = 13.8, 10.2 Hz), 2.91 (IH, dd, J = 13.8, 
2.8 Hz), 3.22-3.36 (IH, m), 4.65 (IH, d, J = 5.0 Hz), 7.20-7.42 (7H, m), 
7.53 (2H, d, J = 8.0 Hz). 

6) (IRS, 2 SR) -2-r5/-l-:7 3:^/U-3- (4- ( h y 7/U:;e-P7«^ 
25 /l^) :7^=/k) -l-yny-?y— yl^ (5 0 Omg, 1. 6 9 5 y ^/l^) (^Tir h ^ h 

(3 Om 1) ^■iglC4-:7/U:;^-P'^:7^ v:/p57yV7j?:/^ (3 2 2mg, 1. 6 
9 ? y ^/U) j;t)« 1 8 - ( 3 -v^p{ ^/vr ^ / IT'P tVk) tlJ\-:^i/^ ^ K • 

it^^(48 7mg. 2. 5 4 5: y^yu) *5j;tJ?l-t Kn^iy-lH-^>'y by 

r-/—;\^ (259mg, 1. 69 5 y *yi^) ^n^x^ux^mw\.tz. Rlt^^ 
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^tR (1 0 Om 1 ) -C«U mm^'^^l- (1 0 Om 1 X 2) -Cttffl tfc,, 

(6 5 Omg, 8 4%) 
mp 217-218^; 

IRvmax'^cnr^: 1644, 1626, 1601, 1537. 

Anal. Calcd for C27H21F4NOIJ: C, 69.37; H, 4.53; N, 3.00 

Found: C, 69.15: H, 4.59; N, 2.80. 

'H-NMR (CDCI3) 5 : 2.89 (IH, dd, J =14. 2. 10. 6 Hz), 3.02-3.20 (2H, ni), 4.78-4.96 
(IH, m), 5.13 (IH, d, J = 3.8 Hz), 4.97 (IH, d, J =9.2 Hz), 6.94-7.08 (IH, 
m), 7.10-7.70 (13H, m), 8.08 (IH, d, J = 7.6 Hz). 

N- ( (IRS, 2SR) -2-t: Yxi^-y-l-y :^:=.)V-\- ( (4- (^y)^-y jVirxi 
ya^:=.7\y) p<^/k) oc^/k) -Z-y au=.;Vzfn^-^^yT ^ K 
(IRS, 2SR) -2-r 5/-l-7ai=/U-3- (4- ( hU 7/^;^P p{ ^/U) 
^a^^/U) -l->^P/^V-/^ (5 0 Omg, 1. 6 95U^/l^) (OW^=^'f-f^ (1 

*3it>*^fp»W7K (1 5 ml) •kMTLxmM.xmwmy^tL. sm^tk (l oo 

m I ) -e#f?L, l^^cn^yl^ (1 0 Om 1 X 2) -^ttffl LfCo ttffl^g^M^^i&jc 

• '3E^f-:/d^bS^^$-a:T^M^t:^ife (6 2 Smg, 8 7%) ^m^o 
mp 147-148t; 

IRvmax'^W: 1632, 1547, 1537. 

Anal. Calcd for C^^^Q^: C, 70.24; H, 5.66; N, 3.28 
Found: C, 70.28; H, 5.85; N, 3.13. 

^H-NMR (CDClj) 5 : 2.38 (2H, t, J = 7.4 Hz), 2.60-2.80 (2H, ra), 2.86 (2H, t, 
J = 7.4 Hz), 3.08 (IH, d, J = 4. 0 Hz), 4.38-4.50 (IH, m), 4.80-4.88 (IH, 
m), 5.34 (IH, d, J = 8.8 Hz), 7.04-7.40 (12H, m), 7.46 (2H, d, J = 8.0 Hz). 
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mmm ire 

4-77l^;^-a-N- ( (IRS. 2 S R) -2- i3-y/U:^x2ya:.-/u) Kp^ 
ix-i- ( (4- (by 7/l';^-P7?5=->'W') r?^:^/^) pt^yv) -l-':^:7^^'V 

5 1) 3--7/^>J-nSS#iJ (2 5. 5g, 1 8 2 5; U cDt^ b 9 t Kn 7 y 
y (3 0 0inl)^»l, l'-:^7/l//{?^/Hf>^-lH— r^y^/-7^(3 2. 4g, 
2 0 0 5 y ^/W) Sr*P:t. O^^ft^LfCo KlS'^lC-rp i^^^y ^^/W 

^^^yt7i^'&{'2.1 . Ig, 9 4. y^y^/l-) ^SrAnx.. 3 0^j!jPfi«ijgbfc„ R 
fSISt-S^^^^;^ (5 0ml) *3j;t>*7K (50ml) ^U^. Ml-7k®(DpHM 
10 tt(C;fe6^T'^ll^»X.fc<. S^&^SW^^^/l- (2 0 bm 1X2) T'ttm L. 

tJ^v'y :;(7<>*/^:*7^^P-^>i5^"77^:- (^=^^1^>' : @^^^5=-yW=4 : 1) T"!^ 
MU 3- (3 -7/1^:^0 7 3^;:::;^) -3-:tdr y7°P t°:^:/^3i^/U (3 4. 6 g, 
9 1%) ^Mfe?ft»<b Lr#/c. 
15 IRvmax^'^cm-i: 1738, 1694, 1651, 1589. 

Anal. Calcd for CnHuFOa: C, 62.85; H, 5.27 
Found: C, 62.76; H, 5.24. 

•'H-NMR (CDCI3) 5 : 1.26 (9/4H, t, J = 7. 0 Hz), 1.34 (3/4H, t, J = 7.0 Hz). 
3.97 (6/4H, s), 4.18-4.32 (2H, m), 5.66 (1/4H, s), 7.10-7.76 (4H, m). 
20 2) 3- (3-7yL';^-a:7:n-/i') -3-;^^y7°nt°;^>'i?3^^/i/ (2 0 g, 95 

5: y ^/ix) <7) 1 , 2-v^p< h^rv-ozij?^ (10 0ml) ^^^^c7R*ji:-:^^y (6 

0%?ffii4, 3. 8 0g, 9 5 ^ y^/l-) ^«TJDX.. ^MT?3 0:5^^1^ Lfc„ g 
im.O^\Z.A.- V y y}V:^xi ^ ^;v^l^-j;v:fu ^K(22. 7g, 955:y ^/U) 
(Dl, 2-v^;< h=arv/^^V (50ml) M^'MTL. m^^m^mMX^ A^Wm. 
25 #Lfc3 K^S?S<^7K (3 0 0ml) ^^=z.^;i. (5 0 Om 1 X 2) "e 

^lEgiLfCo Mi^^v-y*yyU:*7A^a-9'h^7:7^— ( h/u^:/ : -.^f- 
1 : 1 - b/U3i^) T')»^U g^^^^^i— ^^f-^-:6^feffi^fH$ii:T3- (3 
-7/u;^P7^-/u) -3-;t^ry-2- ( (4- (h V y/i-:tti y :^=.JV) 
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f-jv) •fnif:tym^f-/U (2 8. 8g, 8 2%) ^WCo 
mp 50-5 It: 

IRvmax""-cm-i: 1738, 1694, 1618, 1590. 
Anal. Calcd for CigHieFA: C. 61.96; H, 4.38 

5 Found: C, 61.96; H, 4.33. 

^H-NMR (CDCI3) 6 : 1. 12 (3H, t, J = 7. 0 Hz) , 3. 39 (2H, d. J = 7. 4 Hz) , 4. 12 
(2H, q, J = 7.0 Hz), 4.57 (IH, t, J = 7. 4 Hz), 7.22-7.80 (8H, m). 
3) Ife-fbS^S (14. 8g, 108. 6^V ^/U). (D-:^:x.f-/U::iL—y^/u (15 0 
ml) ^m\^y^mit:M^mi-hV^J>^ (8. 2 2g, 2 17$!;^/l-) ^Mk.XM 

10 UX'3 0:!^mWLtCo ^»^55feU ^m\^3- i3-y/u:^tiy:r.:^/u) -3- 
;f=¥y-2- ( (4- (hy:7/w;rp;<^/^) :7cn=/P) 7°o. l:";^-^'^^^ 

;U(20g, 54. S^y (^v^oi^/l^j:— r/l^ (50ml) ^I&^Mk.X^ 

. i&T' 3 0 ^mn Lfco Tkj^Ts Rit^mK i m^m^mx.x^:^:^'^ u mi-tk ( 2 , 

0 Om 1) ^^nx.. mm^'^^l^ (3 0 Om 1 X 2) xmmVfz. miiim^7k:^^XJ^ 

15 ^m^m^xm^u m:^mm'^^^i^^-i>^xnm^^mm^^Ltt.o nmm^^yv 

U^ji^iJyJ^.'^n'^V^yy^- (^=3ri^^ : @t^^^/U= 2 : 1-1 : 1) X^ 
iiU (2RS, 3RS) -3- (3-7/U:tP7a:-/^) -3-t Fndfi/-2- ( (4 
■ - {Y]}y/^:tn;^'^/v) yzs:,^iv) ■fn\fi!r:y^:3u=^)V (i 9. 4g, 

9 6%) ^^^mmtx^xm^. 

20 IRvmax'^W: 1726, 1713, 1617, 1593. 

Anal. Calcd for ^y^y^^^^'- C, 61.62; H, 4.90 
Found: C, 61.46; H, 4.83. 

'H-NMR (CDCI3) 8 : 0.94 (3H, t, J = 7.0 Hz), 2.90-3.16 (4H, m), 3.91 (2H, q, 
J =7. GHz), 5.00-5.10 (IH, m), 6.92-7.40 (6H, m), 7.48 (2H, d, J = 8.0 Hz). 
25 4) (2RS, 3RS) -3- (3-7/^;ti37a:=/^) -3-t Kp=¥v/-2- ( (4 
- {\^)y)Virn:^=f-?v) y^^z^/u) /^f-zu) :/n t°;t>^:n^/^ (1 9 g , 51. 

3 5]) ^/i-) (Dp^ ^ /-/i- ( 1 0 Om 1 ) mm\^. 2m^7i^mit-r h v !>^7K« 

(51ml, 1 0 2 5 y t:M^XMUXm^mW Ltc. K/S^* 1 M^Mm 

xm^t bfc^. mm^^/u (2 o om i x 2) xmrn^tco ttffl^%7ic*jj;t;^i& 
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'^}V-^^^:yb^hW^^^^X (2RS, 3RS) -3- {Z-y :x.=.jl^) 
-3-tKntv'-2- ( (4- y z^:=.jv') :^^;v) zfuyf:^ 

(1 5. 6 g, 8 9%) ^#fc, 
5 mp 128-129t: 

IRvmax^'cm-^: 1713, 1618. 1593. 

Anal. Calcd for C, 59.65; H, 4.12 

Found: C, 59.53; H, 3.85. 

^H-NMR (CDCla)^: 2.87-3.17 (3H, m), 5.13 (IH, s), 6.90-7.42 (6H, m), 7.47 
10 (2H, d. J = 8.0 Hz). 

5) (2RS, 3 RS) -3- (3-:7/^;tn:7 3.^/i.) -3-fc Kadj^i/-2- ( (4 
- (hy 7/U;^P^f^/^) 7:i^:^M ^^)V) •zrti\^i!rl^n. (10. Og, 29. 
.2 5 P ^/l') (7)-r h 7 t Kd 77 ( 2 5 O m 1 ) U }V 
Tv'K (6. 9ml., 3 2.1 %^)=t)V) h V ^) :^=r JVT X^y (6. 1ml, 4 3. 

15 8 51) =^JV) %J)Px.. 4^rB^^)nB«Ufc„ RfS^g^J^M. 7k {200ml) 

Jn;iri1^m^9=-7^ ( 2 0 0 m 1 X 2) -t?tttii ttW/S^ 1 ^^m^. MnSW 

tj^g^gg^^^/I^-^drf-.^-^O^bS^^^-ar-C (4RS, 5SR) -5- (3-yA^:t 
uy^^^jV) -4- ( (4- {V^)yiV-^Xi^^jV) 7aa=y^) 7? ^/V) -1, 3-:^ 
20 drf-yy (8. 8 8 g, 9 0%) ^#fCo 

mp 143-144°C 

IRvmax'^'cnf^: 1761, 1618, 1593. 

Anal. Calcd for CitHijF^NO^: C, 60.18; H, 3.86; N, 4.13 
Found: C, 60.06; H, 3.85; N, 4.06. 
25 'H-NMR (CDCI3) 5 : 2.24-2.48 (2H, m), 4.20-4.36 (IH, m), 5.03 (IH, s), 5.81 
(IH, d, J = 7.6 Hz), 7.02-7.22 (5H, m), 7.36-7.50 (IH, m). 7.56 (2H, d, J 
= 8. 0 Hz) . 

6) (4RS, 5 SR) -5- (3-:7;W:^P7n^^7V) -4- ( (4- (by y/V:^ 

xi^^)V) y:iL:=^jid ^^7u)-i, 3-:t^ty^ )) i^y-2-:ty (7 . Og, 20. 
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6 5 1; ^/i') y -/K 1 0 0 m 1 ) wmc 8 n.'^im.\'cr b y ^^j^^i^w^ ( i 

2. 9ml, lOS^y^/l-) ^JP;i. 4^FHlM«Ufc<, m^^Wm. 
(300ml) -C'^mU i^m^^/l- (3 0 Om 1 X 2) T'l^m Ufc t6m^^^ 

5 ^yl— ^=3r-y->';d>e>S^H^H^-ar-C. (iRS, 2 SR) -2-T 5 /-l - (3-7/^ 
;a-o7 3i=.>'i') - 3- (4- (MJ :7;ix:to7{'5^;w) 7^1:=^^^) - l-T/a^-^y — yv (5. 
4 3g, 8 4%) Sr^fCo 
rap 81-82*C 

IRvmax'^W: 1616, 1590. 
10 Anal. Calcd for CibHisF^NO: C, 61.34; H, 4.83; N, 4.47 
Found: C, 61.31; H, 4.81; N, 4.37. 

'H-NMR (CDCI3) 5 : 0.80-1.-70 (2H, br). 2.43 (IH, dd, J = 13.6, 9.8 Hz), 2.83 
(IH, dd, J = 13.6, 2.8 Hz), 3.26-3.40 (IH, m), 4.69 (IH, d, J = 4.8 Hz), 
6.94-7.08 (IH, m), 7.16 (2H, d, J = 8.0 Hz), 7.20-7.42 (3H, m), 7.55 (2H, 

15 d, J = 8.0 Hz). 

7) (IRS, 2 SR) -2-r5y-l- (3-7/1^:*- n:73.::^/U) -3- (4- (h 
. yy/U-^J-Opt^/l^) ^'a^^yU) -1->^P/>V— (4 5 Omg, 1. 445y^7U-) 
©T-fe MJ/t' (2 0ml) ^WK4--7/U:tvii-y ^ Ul^:fyjU:^ym (2 7 4 
mg, 1. 4 4 5;iJ^/U) ioiO^l-^nf^/wa- (s-v'y ^/I'TS: tVl^) :iJ 

20 /l^Tjs;;'^ 5 K -TO:^ (4 1 2mg, 2. 1 5 5 y *3 J:t>* 1 -t Kp =^5^^^- 

lH-<y>/h!JT>/-yl^ (2 2 Img. 1. AA^V^M ^M^X^MX^tm 
Sl^bfco W^^mt::^ (10 0ml) xmiU (1 0 Om 1 X 2) X 

25 drf-^;6^f3S^^H$*T. mmih-^i^ (5 7 3mg, 8 2%) ^#fCo 
mp 200-201*C 

IRvmax^^'cra-^: 1644, 1626. 

Anal. Calcd for Cg^HajPsNOi • 0. IH2O: C, 66.56; H, 4.18; N, 2.87 
Found: C, 66.39; H, 3.99; N, 2.97. 
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^H-NMR (CDCI3) 6 : 2.80-3.12 (2H, m), 3.20-3.50 (IH, br), 4.72-4,90 (IH, m), 
5.15 (IH, d, J = 3.2 Hz), 6.02 (IH, d, J = 8.0 Hz), 6.92-7.62 (12H, m), 7.67 
(IH, d, J = 8.0 Hz), 8.08 (IH, d, J = 8.4 Hz). 

mmm 177 

5 N- ( (IRS, 2SR) -2- {3-yjl-:tnya^=^/U) -2-t KP=3ei/-l- ( (4 
- (M; 7/l';tn7J^/^) 73.^/1^) ^^/i-) ^5^/1^). -6. 7-v?tKn-5H-^ 
[a] i/iJ'P-^yx>'-l-*/^^=¥f-5 F 
(IRS, 2SR) -2-T5/-1- i3-yMuy::r,c^jU) -3- (4- iYVy 
}Visrn:^=f-)V) y ^:=.)V) -l--fvi/<J—)V (I6 7mg, 0. 5 3 5 U ^/P) (O 
10 Ti? h= h y^l^ (2 Om 1) ^^^g^^6, 1 -Jy^^xi-^Yi-^VV l/-^ 

-f^TV-X-iJjV-f^V^iXQQim^, 0. 5 3 5; y ^;^) j:t/ 1 3 - ( 3 
-v^^^>'^T^y:/Ptf/^) ;&/V#i^>r ^ K • ll^it (15 3mg, 0.. 8 0^y 

^/w-) *5j:t)5i-t KP'35^i^-iH-^i^y MJry— 7V (simg, 0. ss^y 

^/i^) ^ABX-T^?i.T««^f LfCo (10 0ml) T«L. g^i?^ 

15 (1 0 0 m 1 X 2 ) T'ttm tfc ism^^ 1 1 ^^TK^ib-^ N y 
mm^^mm^^/i^ — ^^■^yia^^m^^^^x^ mmit^i^ (2 0 9mg, s 

1%) 

mp 151-152°C 
20 IRvraax'^cm-^: 1638, 1618, 1590, 1518, 1327. 

Anal. Calcd for C^^FiHOz ' 0.2}i^0: C, 69.04; H, 5.25; N, 2.88 
Found: C, 68.98; H, 5.16; N, 2.94. 

^H-NMR (CDCI3) 5 : 1. 90-2. 10 (2H, m), 2.12-2.28 (2H, m), 2.60-2.70 (2H, m), 
2.84 (IH, dd, J = 14. 4, 10. 6 Hz), 3.00 (IH, dd, J =15.0, 4.0 Hz), 3.61 (IH, 
25 brs), 4.60-4.80 (IH, m), 5.09 (IH, brs), 5.82 (IH, d, J = 8. 2 Hz), 5.84-5.98 
(IH, m), 6.16 (IH. d, J= 11.6 Hz), 6.92-7.42 (9H, m). 7.53 (2H, d, J = 8.0 
Hz). 

mmm 1 7 s 

N- ( (IRS, 2SR) -2- {Z-y/V:i-Viy^=-;U) -2-t Kndj^v'-l- ( (4 
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K 

(IRS, 2SR) -2-r$y-l- (3-:7/l-;^o:7a::=/^) -3- (4- ( 7 
^'^^nyl.) (4 5 0mg, 1. -4 4 5: U ^/l^) (D 

5 (20ml) ^IStz: 3-:7a.riy^:/D t'':^::^/^^^ n y K (3 2 Om 1 , 2 . 

1 5 ^ y^yu) *5j;tJ«^M#7lc (20ml) ^^JPx.-C^Mt?*l-^^«^ bfco ^fS^ 
^S^tK (10 0ml) -C«U mWL=^f-}V (1 0 Om 1 X 2) TttW Lfdo 

.dri^i^36^bS3^fi^•&T«S^^:'^ife(5 2 8mg, 8 3%)=Sr#fc„ 

10 mp 151-152'C 

IRvmax^W: 1651, 1620, 1590. 

Anal. Calcd for Cjj5H23F4N0ij: C, 67.41; H, 5.20; N, 3.14 
Found: C, 67.38; H, -5.05; N, 3.10. 
. /H-NMR (CDCI3) S : 2.36-2.44 (2H, m), 2.60-2.76 (2H, m), 2.80-2.94 (2H. m), 
15 3.20-3.28 (IH, m), 4.30-4. 48 (IH. m), 4.80-4:90 (IH, m), 5.35 (IH, d, J = 
7.8 Hz), 6.92-7.40 (IIH, m), 7.46 (2H, d, J = 8. 0 Hz). 

mmm 179 .. ' 

4-7/^;tn-N- ( (IRS, 2SR) -2- {2-yjU:tny -2-t h'n^^r 
iy-1- ( (4- i}'])y/i^:i-x2;^^/u) 3u^;v) -i-'Ty^l^ 

1) 2-7/l-:^n^m« (2 5. 3g, 1 8 1 5 y ^/k) ©t^ h 7 1 Kp 77 

(3 0 Om 1) ^iri, V-:^/V:^=^/V}f:^-lH-y(%^y^—/Ui3 2. 2g, 
19 8^ y^/i^) SrAP;t. mmX'SO^mWLfCo RJ^^mK-^r^i^m'^y^f-ji^-^ 

i^^-y^J>^m. (2 7. Ig, 9 4. Z^y^/l-) ttx.. 3 0^MML/CoK 
25 (50ml) *5itJ«7K ( 5 0 m 1 ) ^^Bxi. H^-tKM® P mm 

m^ti:?)^-vmm.m^mK.rco Rj^M^m^^f-^i- (200m 1x2) x-mmu 

m^>'V:^^ju:^yA^u^h^yy>(- (^^-^^ :m^^^Ji-=4 : l) xm 
3- (2-y/U:tny:x.=^/u) -3-:t^:/yu\f:t:^m^'^7i^ (3 1. 9g. 
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8 4%) -^m^mmmt vxnt:. 

IRvmax^W: 1748, 1694, 1651, 1611. 
Anal. Calcd for MuFO,: C, 62.85; H, 5.27 
Found: C, 62.74; H, 5.24. 
5 'H-NMR (CDCI3) 6 : 1. 26 (3H, t, J = 7. 2 Hz), 3. 99 (8/5H, d, J = 3. 6 Hz). 4. 18-4. 30 

(2H, m), 5.85 (1/5H, s), 7.06-7.32 (4H, m), 7.32-7.52 (2/5H, m), 7.52-7.64 

(8/5H, m), 7.82-8.02 (2H, m). 

2) 3- i2--7/U:i-tf7:^:^/U) -r3-7i-^y:fx:Hf:i->m^^^> (2 0 s, 95 
<D1, (1 0 0ml) Wm^im\\T)r V 3 ^ (6 

10 0%?fitt, 3. 8 0g, 9 5^y^7V) ^Tk/^TAPX.. ^?at?3 05>mLfc„ g 
^WL<OM^ 4 - hU y)Vi^xi p< ^jv^^y-JjV-fxi 5:K(22. 7g, 95^y =^)V) 
(D\, 2-v'p< h^e/^jS'i/ (5 0ml) :^«^jSTb. ^mWL^mMX'Amm 

«iLfco m:>m.^i^ (3 o om i ) <d^k^^^ g^^^^/i- (5 0 omi x 2) -e 

>=1 : l-^/^3l^^) -eJ^Mt. 3- {2-yjV:ttiy:z.=^;v) -3-;^^y-2- 
( (4- ( b y 77^:^0 ^ f^/l') 7a.=7l') ptf^/U) :/n tf:^>'^a:f-7P (2 5. 

7g, 7 3%) -^m^mi^mtx^xm^. 

IRvmax'^cm-^: 1744, 1690. 
20 Anal. Calcd for Ci9Hi8F403: C, 61.96; H, 4.38 
Found: C, 62.04; H, 4.31. 

^H-NMR (CDCI3) 6 : 1.12 (3H, t, J = 7.0 Hz), 3.24-3.50 (2H, m), 4.12 (2H, q, 
J = 7.0 Hz), 4.58 (IH, t, J = 7.2 Hz), 7.04-7.60 (7H, m), 7.-78-7.90 (IH, 
m). 

25 3) mVM^ (14. 8 g, 10 8. 6 %])^Ji^) (D^Jzxl^ )V:jl^7- )V (15 0 
ml) ^?KlC;!}c«^fc:7iNU'^-^-hy (8. 2 2g, 2 1 7 5 D^/l-) *;tlPx.T^ 
iaT-3 05>^M^Lfc„ ^^!fe^5*U hm^^- (2-y jv:^uy :^=:.JV) -3- 
:^^V-2- ( (4- {y^)yfVi!rn:^f-)V) 7^1^/^) •fn}f:^i^m^^ 
7V(20g, 54. 3^y Oi^rcf-yUoi— r/l' (50ml) W^^Mx.X^ 
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ux^ 3 0 ^^mw L-fco 7mT. i m^mm^iiw x.t ^ u mi^itk ( 2 

0 Om 1 ) ^Mk.s Bm^f-/l- (3 0 Om 1 X 2) TttWLfCo ttttl^^7j<:*3 j:t/ 

;57<5/^Vl/;(7^Ai5'n-7 hi/^:7^'- (-^.dri^^^ : g^^a:^/i.= 9 : 1-4 : 1) 
5 ML. (2RS, 3RS) -3- (2-7yl';^P7a.n/P) -3-t Kp=^v/-2- ( (4 

- (bp:7yu;^-n^f^yu) ^a^ri/k) T^d if (16. 2g, 

8 1 %) t:mmiikmt L-C#fCo 

IRvmax^W: 1717, 1618, 1586. 

Anal. Calcd for CigHigF^Oj: C, 61.62; H, 4.90 
10 Found: C, 61.51; H, 4.74. 

^H-NMR (CDCls)^: 0.96. (3H, t, J = 7.4 Hz), 2.84-3.20 (3H, m), 3.22 (IH, d, 

J = 3.8 Hz), 3,94 (2H, q, J = 7. 4 Hz), 5.30-5.40 (IH, m), 6. 98-7.38. (5H, 

m), 7.40-7.62 (3H, m). 

. 4) (2RS. 3 RS) -3- (2-:7;V:^n:7Di=7l^) -3-t Kd=3f-^'-2- ( (4 
15 - {h])yj\^:tti ^t'f-jU) -7^:.:^)^) :^=f-jV) fc°;^-^/^:x^/k (15. 7g, 

4 2. 5 5 y^/u) (^p«i5^/-/k (1 0 0m 1) 2^^*^ik-^ b y l^^. 

■MmL (43ml, 8 6 $ u ^/u) -^n^x^^ximw^ bfc„ mwm: 1 m& 
m^xmLh \.fzM. mk=^^ji^ (2 o om i x 2) r-tttH Lfc mmm^-M.^^ 

20 ^^5^/^-^dpf-:x;Jie>ff^^^*T (2RS, 3RS)-3- {2-y/U:tn'7:r.. 
=/v) -3-t Kn=arv'-2- ( (4- ih V y/\^:t^ /'^M y zi:.=.jV) -f 
nt":^-^^^ (1 1. 7g, 8 0%) <lr#fCo 
mp 122-123't: 

IRvmax'^W: 1713, 1491. 
25 Anal. Calcd for C1A4F4O3- C, 59.65; H, 4.12 
Found: C, 59.60; H, 4.03. 

^H-NMR (CDCl3)6: 2.82-3.12 (2H, m), 3.12-3.30 (IH, m), 5.44 (IH, d, J = 4.0 
Hz), 6.96-7.40 (5H, m), 7.40-7.60 (3H, m). 

5) (2RS, 3RS) -3- (2-:77V;^-n:7:ii:=:/U) -3-t Kn^i/-2- ( (4 
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- (M) :7rcrz/i/) ■^ub:°:i-ym. (10. Og, 2 9. 

2$IJ^yi') ©xbyfc KP77i^ (250ml) v?:7cc^;^/|^;^/i^ U 

Tt?K (6, 9ml, 3 2. l^JJ^/V) t h JJ J^5^>'VT ^ (6. 1ml, 4 3. 
8^y^/U) ^m^. 4B#KMii»ILfCo Kmm^im"^. tK (20 0ml) ^ 

5 m^xmm^^ji- ( 2 o o m i x 2 ) r^ttw ttw^;^ 1 ^fpfiw 

'^f-:/>{i^fjff^^$-8:T (4RS, .5SR) -5- i2-y/U:t 

u-7zi^:=^;u) -4- ( (4- (MJ 7/u;*-n^^/^) :7ai=/U') .^ff^yi^) -1, 3-;^ 
^'9-yVi^y-2-:ty (8. 7 3g, 8 8%) S:#fc„ 
10 mp 146-147'C 

■ IRvmax^W: 1767. 
Anal. Calcd for C^HuFiNOj: C, 60.18; H, 3.86; N, 4. 13 . 
Found: C, 59.99; H, 3.92; N, 3.90, 

^H-NMR (CDCI3) 6 : 2.20-2.60 (2H, m). 4.26-4.46 (IH, m), 5.06 (IH, s), 6.05. 
15 (IH, d, J = 7.8 Hz), 7.00-7.70 (8H, m). 

6) (4RS, 5SR) -5- {2-y/U:^tiy^^;U) -A- i U- {hVy/l^:t 

pp^^/V') ya^:=^ju) ^^/U')-i, 3-yi-^-^yVP^^-2-:i-i^ (7. Os, 20. 

6 5 y ^/U) ®^>5^ / -/K 1 0 0 m 1 ) 8 ^^TK^^k-^ h y ^ A7K^?g (1 

2. 9ml, 1 0 3 5 !i ^yl') ^iPx.. 6NFra»3l9ELfc„ tK 
20 (3 00ml) -e#f?U mm^f-^i- (3 0 Om 1 X 2) T'ttffiLfcio ttffl^K^^ 

<^/V';^;7A>;7n-7hi/77^- (g^^ji^^/k) T'*t®lU (IRS, 2SR) -2- 
T^y-l- (2 -7/1^:^13 7 :ii^/U) -3- (4- {V]}^y/^^:txi^=f-M y :j^:=.)V) 
- 1 -T'P -^'I^ ( 6 . 2 g , 9 6 %) t LT#fco 

25 IRvmax^'cm-^: 1618, 1584, 1487. 

Anal. Calcd for C16H15F4NO • 0. IH2O: C, 60.99; H, 4.86; N, 4.45 
Found: C, 60.90; H, 4.81; N, 4.20. 

^H-NMR (CDCl3)5: 1.0-1.8 (2H, br), 2,41 (IH, dd, J= 13.6, 11.0 Hz), 2.86 
(IH, dd, J = 14.0, 2.2 Hz), 3.36-3.48 (IH, m), 5.06 (IH, d, J = 4. 4 Hz), 
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7.00-7.38 (5H, m), 7.48-7.62 (3H, m). 

7) (IRS, 2 SR) -2-r5/-l- (2->'/U:tn73.nyV) -3- (4- (h 
Uy/WJtDp*^^/^) -1-7'd/>V— /K4 5 Omg, 1. 44$i;^/^) 

or-feh^hlJyv (2 0inl) Wm^4-yju:tvii"7^ui^:iij/u:^ym (2 7 4 
5 mg, 1. 44^!J-t7i') *5j;tJ«l-:i^5^7U-3- O-iy'^^/l^T ^ / ynifjU) jij 
/l^2j?v^-r ^ K -l&i^:^ (4 1 2mg, 2. 1 5 ^ y ^/^) *5 it/l-t Kn:3s^iX- 
1 H-^yy hVr {221mg, 1. 44^!; ^/W) ^iP;tT^MTM-^ 

^i^bfco KJSIR^Tk: (10 0ml) T'%JKU g^^^/l- (1 0 Om 1 X 2) T' 

M^n-^hi^'yy^- (^^^y : @^^^^/U= 4:1) X^WU Lgm^^^^ ■ 

^■^y^^hni^^^^x, mmit^m Uesmg, e 7%) Sr#fc„ 

mp 190-191*0 

IRvmax'^W: 1645, 1628, 1601, 1537. 
15 Anal. Calcd for C^jE^Fsm^: C, 66.80; H, 4.15; N. 2.89 
Found: C, 66.58; H, 4.12; N, 2.79. 

^H-NMR (CDCI3) 5 : 2.94 (IH, dd, J = 14.2, 11.0 Hz), 3.23 (IH, dd, J = 14.2, 
4.0 Hz), 3.72 (IH, .d. J = 4.2 Hz), 4.74-4.94 (IH, nO, 5.36-5.46 (IH, m), 
5,96 (IH, d, J = 8.4 Hz), 6,96-7.74 (13H, m), 8.08 (IH, d, J = 8.4 Hz). 

20 mmm i s o 

N- ( (IRS, 2SR) -2- {2-y/U:tn:7a^^;V') -2-1: Kn'^v'-l- ( (4 
- (bU 7/I^:tPp^^/W) 7a;=^/U) a^^M -3-7ai::^/U>^l3/-?i^T 5 

K 

(IRS, 2SR) -2-T5;7-l- (2-y ;U:i-x2y -3- (4- ( MJ 7 

25 /^:^P^f-/V) :7ji^/^) -l-yci/-?y— (4 5 Omg, 1. 445:y^yU') (D 
mm^'^Jl^(2 0ml)mmK3-y:^:=-/l-ytHf:t=-yl-^tiV K(3 20ml, 2. 
1 5 ^ y^yu-) *5j:t)«gaMW7K (2 Om 1 ) ^Mx.X^Uxm^m^Lt.o KJS 
^^tK (10 0ml) T'imU mm^^^l^ (1 0 Om 1 X 2) T'ttttlLfCo ttffl 
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mp 124-125'C 

IRvmax^W: 1651, 1620, 1520. 

Anal. Calcd for C25H23F4NO2: C, 67.41; H, 5.20: N, 3.14 
5 Found: C, 67.30; H, 5.19; N, 2.89. 

^H-NMR (CDCI3) 6 : 2.30-2.42 (2H, m), 2.66-2.98 (4H, m), 3.92-4.04 (IH, m), 
4.28-4.46 (IH, m), 5.12-5.22 (IH, m), 5.39 (IH, d, J = 8.8 Hz), 6.98-7.40 
(lOH, m), 7.40-7.56 (3H, m). 

mmm i s i 

10 N-((1RS, 2SR)-2-(2, 4-v':7/l':^P 7 j:::^/^) -2-t Kp ^rv^- 1 - 
( (4- ih])yMxn/^M -7^=^)^) s^^/U) ^i'M -4-y/u:tu-i—r 

1) 2, 4-v':7/i':tn^SS=^ (1 0 g, 6 3. 3 5y^7^) <?5xh7tKn 
yyl^ (15 0ml) 1 , 1 ' -:^J\^:^^=-;U}f:x- 1 H-4 5: (11. 

15 3g, 69. ^7^) ^Mk.. 3 0 ^j^mW bfc„ E&m^-^ n ^-^^ / 

a:^f-jU-^^':T-iy^J^m. (1 0 g, 3 4. 8 5 D ^/l^) ^M^s ^?fiT2 
fco ^x^iJig^^^f-zi' (50ml) isXXJ^^ (50ml) 5!^-7KS<^ P 

Hi)^mBK^6^-^^mm^Mx.fc„ KiiS?R^st^^f-/v (2 0 om i.x 2.) .^tt. 

20 ^W#l^v'y:^^V^;^7yi^^5^o-^ hi5^"7:7-f- (^drf-:x : @^^ac^/i.= 4 : 1) 

T'!|t^U 3- (2, A-Jy/i^:tv2yz^=^/v)-3-:t^y':/x2\f:tl^m^f-/i'i9: 

8 5g, 7 4%) ^mfe?ffi4^#Ji:bT#fc„ 

IRvmax"'cm-^: 1746, 1690, 1615, 1507. 

Anal. Calcd for C11H10O3F2 • 0. IHgO: C, 57.45; H, 4.47 
25 Found: C, 57.56; H, 4.48. 

^H-NMR (CDClj) 5 : 1.26 (3HX5/6, t, J = 7.4 Hz), 1.34 (3HX1/6, t, J = 7. 4 

Hz), 3.96 (2HX5/6, d, J = 4.0 Hz), 4.18-4.32 (2H, m), 5.80 (lHXl/6, s), 

6.80-7.06 (2H, m), 7.80-8.06 (IH, m). 

2) 3- (2, 4-v'7/W:^P73i::iyW) - S-it^VT'P (9g, 
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3 9. 4^])^M <D1, 2-i?pi h^-y^^^' (SOml) mm^ykMiti- h V 
iJ'A (6 0%}ftfe 1. 5 8g, 3 9. ^KVeM ^T^lf^rMx.. ^MX' 3 0^ 
^# Lfco Rf^>m(D^K 4-hV yjvUrn ^ ^}W<>'%?;v:fx2 $ F ( 9 . 4 3 g , 
3 9. (Ol, 2-i^?^Y^i^:^^'y (5 0ml) ^?S^^iTU 

5 'mmMx 3 BtfBm# ufc sra&Tk c 2 o o m i > (^tfJizi'^^'. mm:^^f\- ( 2 
0 om 1 X 2) T'i*iiibfc„ ^mm.^a^^i.xj^mi'mMX'm^x., ^mmrr^ 

' -v^f-:/;0>fcS^^$-ii:-C3- (2. 4-v^:7/U;^p:7^-/^) -3-;^^y-2- ( (4 
10 - (by 7>'V:tP^5=->'V) yzc-M :f-^;v) -fu\f:tym^^^^ (11. 6g, 
. 7 7%) 
mp 34-35T; 

IRvraax'^cnf': 1742, 1690, 1613, 1593, 1499, 1429. 
Anal. Calcd for CigHigOaFg: C, 59.07; H, 3.91 • • 

15 Found: C, 58.86; H, 3.67. 

^H-NMR (CDCl3)6: 1.13 (3H, t, J =7.4 Hz), 3.22-3.50 (2H, m), 4.13 (2H, q, 
J = 7.4 Hz), 4.53 (IH, t, J "= 7.2 Hz), 6.80-7.02 (2H, m), 7.38 (2H, d, J 
= 8.0 Hz), 7.52 (2H, d, J = 8.0 Hz), 7.82-8.00 (IH, m). 
3 ) (7.06g, 51. 83:!) ^^/U) (0-y:x.^)V=^^'f )V (1 0 0 m 

20 1) mtJ:7K*'fb:iJ^'>*-^M) (3. 92g, 103. 5 5: D ^/l') ^^B;^T 

mT*3 o^^#bfc„ ^mn^^^X^. hWL\^3- (2. 4-i>y >\^-^xiy 

( (4- (by 7/1^:^0 ^^/i^) :7:j.=yv) :^^jv^ yxiif:tym 
(lOg, 25. 95y ^/U) (0-J^=f-}V:3:.—=T)V (50ml) ^^^iOX. 

-C^?M.-e3 0 53^»#LfCc 7mTs R)iS^5J:l^^»^JPx.Ti5'^yf-L. Ml:: 
25 tK (2 0 Om 1 ) ^M^. gt^^^^l- (3 0 Om 1 X 2) X'tt|±}L^c„ ttW^^* 

U (2RS, 3RS) -3- (2, 4-i^7/^:tn7a;c^/U) -3-h K^:3s^v'-2- 
( (4- (by :7;v:^tipi^^v) yzu::^ji^) :^^}\^) tf:ti/^:i.^;i/ (8. 2 
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3g, 8 2%) t:m^mmt\^xmco 

IRvmax^'cm-': 1713, 1618, 1505, 1420. 
Anal. Calcd f or CigHiAFs • 0. 2H2O: C. 58.23; H, 4.47 
Found: C, 58.04; H, 4.60. 
5 'H-NMR (CDCgS: 0.97 (3H, t, J = 7.0 Hz), 2.80-3.18 (3H, m), 3.25 (IH, d, 
J = 3.6 Hz), 3.95 (2H, q, J = 7.0 Hz), 5.28-5.38 (IH, m), 6.72-7.00 (2H, 
m), 7.18 (2H, d, J = 8.0 Hz), 7.48 (2H, d, J = 8.0 Hz), 7.40-7.60 (IH, m). 

4) (2RS, 3RS) -3- (2, 4--Jy /U:tr2y -3-t KP'^rv/- 
2- ( (4- {hVy/l^:^^/^^ /^M ■zf'xi\fii-:ym.^'f-)V (8. 

10 ig, 2 0. s^y^/v) (^^iJ^y-zi- (40ml) 2^^7Kif{b-^-MJ 

^J^imWi (2 0. 8ml, 41. e^y^/U) ^)!JPx.T^tg.-^i^^#Ufc„ ^ 

jm.^^'^i^^m.'^m^h l^^. wmp=-^f^ (2 o om i x 2) T-ttmbfco tt 

• aW^^^g^^^f-/!^ -^-^Vh^hW^fn^^X (2RS, 3RS) -3- (2, 4 

15 -v'7/^;t-P7a:=/w) -3-fc KD^t/-2- ( (4- ( MJ 77V;rp p« 5^/^) ^^.^ 
/i^) pJ^/w) rT'n If (6. Og, 8 0%) ^Sr#fco 
mp 120-121'C 

IRvmax'^cnf^: 1713, 1620, 1505, 1418. 
Anal. Calcd for CiAsOsFs- C, 56.57; H, 3.64 
20 Found: C, 56.68; H, 3.59. 

^H-NMR (CDCl3) 5: 2.84-3.24 (3H, m), 5.38 (IH, d, J = 4.0 Hz), 6.70-6.98 (2H, 
m), 7.16 (2H, d, J-=8.0Hz), 7.46 (2H, d, J = 8.0 Hz), 7.50-7.58 (IH, m). 

5) (2RS, 3RS) -3- (2, A.-^Jy )Vi!rxiy zsuz^fV) -^-^i.Y'!^^^-/- 
2- ( (4- ( hU p< ^/i-) yaL=.)V) ^^)V) -fxiy£~^vn. (5. Og, 

25 1 3 . 9 5: y (Dy-hyH }^uyy-^ (150ml) Bm^. i>y a^:^)Vi^7. 

2^^y/^Tv'K (3. 3ml, 15. 3 5 D^/U-) h V^) :^f-}VT (2. 9ml , 

2 0. 8^y^/u) Mx.. mwm^%\^t^o mMk-m'4k. tk (200m 

1 ) ^MTLxmk^'f-}^ ( 2 0 0 m 1 X 2 ) -ettffi bfdo wm^ 1 %^w^. ^ 
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g^^n^^yU-^^f-i^^O^bff^^H^-^T (.4RS, 5SR) -5- (2. 4-i>y/U 
:tny:z^=^M -4- ( (4- ( h y ^^I'r^o ^^/V) ya^:=.M -1, 3- 

:^^'^y]}i;^l^-2-:ty {3. 8 6g, 7 8%) Sr#fCo 
5 mp 147-148'iC 

IRvmax"W: 1767, 1622, 1607, 1507. 

Anal. Calcd for C^HuOaFgN: C, 57.15; H, 3.39; N, 3.92 

Found: C, 57.12; H, 3.12; N, 3.63. 

'H-NMR (CDCla)^: 2.24-2.56 (2H, m), 4.28-4.44 (IH, m). 5.12 (IH, s), 5.99 
10 (IH, d, J = 7.6 Hz), 6.78-6.92 (IH. m), 6.92-7.08 (IH, m), 7.17 (2H, d, J 
= 7.6 Hz), 7.50-7.64 (3H, m). 

6) (4RS, 5SR)-5-(2, 4-v?:7/U;tn ^'n^r^/U) -4- ( (4- ( MJ 

p« ^/u) •yzc::^)V) p« 'f-M -1,3 -i^^s-.f-y y -Ji^- 2 -Hr^y ( 3 . 5 g , 

9 . 8 5: y ^)V) (D=^^ J -)v. (60ml) mi\^ 8 mMim.\Yrt h y j>^-Mmm. 
15 (6. 1ml, 49^y^yw) -^1^^^ 6^ms3i^Lfco mi-m^wm.. tk 

(3 0 0ml) T'^^t^ (3 0 0ml X 2) -Cfifeti} L/c„ ttTO^fS 

f-lV-^^^^^t^hnm^^tX. (IRS. 2SR) -2-T5/-1- (2, 4- 
i>7;^:^o73t=/u) -3- (4- (h]}y/i^:tti;i^/i-) y^^z^ju) -i-^p/-?/ 
20 -/I^ (2. 2 7g, 7 0%) ^#fc„ 
mp 99-lOOt: 

IRvmax^W: 1618, 1501, 1427, 1420. 

Anal. Calcd for C^^^iOFS' C, 58.01; H, 4.26; N, 4.23 

Found: C, 58.09; H, 4.14; N, 4.07. 
25 'H-NMR (CDCI3) 5 : 2.39 (IH, dd, J = 14.0, 10.6 Hz), 2.83 (IH, dd, J = 14.0, 
3.0 Hz), 3.36-3.48 (IH, m), 5.01 (IH, d, J = 4, 4 Hz), 6.78-7.00 (2H, m), 
7.24 (2H, d, J = 8.0 Hz), 7.54 (2H, d, J = 8.0 Hz), 7.50-7.62 (IH, m). 

7) (IRS, 2 SR) -2-T5:y-l- (2, 4-Jy/l^:ttiy a^=^;l') -3- (4 
- (by 7;l';e-n;<5^;W) 7:c:=:/V) -l--:/u^<J—;V (400mg, 1. 21^ 
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y^;!^) (DTir^^^];^^ (3 0ml) m^Ri^4.-y/U:tU'f-y'$'UyjtjjU:^:y^ 
(2 3 0mg, 1. 2 1 ^ y^/l') jSiTJ^l-^f^/l^-S- (3-v'7«5^/vr^y7°P 
M) ;^7/t'Jj?t;^-f 5 K ■ (34 7mg, 1. 81^ *5j;tJ«l-t K 

P ^-y- 1 H-<iyy' h V r-/-)V (185ing, 1. 215!J =^jv) ^1s^yLX^m. 
5 T WW LfCo RfS^^^Tk ( 1 0 0 m 1 ) T'W L. Wm.^^)\^ ( 1 0 0 m 1 X 

jV—^^^V-fy^h'm^^^'^X, ^Jllk^ (5 3 8mg. 89%) tr#fc„ 
mp 194-195*0 
10 IRvmax^W: 1645, 1622, 1601, 1537, 1507. 

Anal. Calcd for CavHigOjFgN: C. 64.42; H, 3.80; 2. 78 
Found: C, 64.14; H, 3.59; N, 2.63. 

^H-NMR (CDClj) 6 : 2.92 (IH, dd, J = 14.6, 11.2 Hz), 3.19 (IH, dd, J = 14.6, 
3.8 Hz), 3.88 (IH, brs), 4.70-4.88 (IH, m), 5.33 (IH. d, J = 4.0 Hz), 5.96 
15 (IH, d, J = 8.8 Hz), 6.78-7.18 (4H, m), 7.22-7.70 (8H, m), 8.08 (IH, d, J 
= 8.4 Hz). 
^ffi^!|18 2 

N- ( (IRS, 2SR) -2- (2, JVirxi-y a:.=^jV) -2-tKo^v'-l^ 

( (4- {V^y-yjvUrxi^^jv') ya^^/U) j^5^/u) -3-:7 3i-/^ycr/^ 

20" ^yT% K 

(IRS, 2 SR) -2-T5:y-l- (2, 4-v?:77l>;^P ^a:^;!^) -3- (4- 
(h y 7/^;tP;^5^/W') ^ai::^/^) -l-T'p/^y— (4 0 Omg, 1. 215^ 
(DW^^f-f^ (2 0ml) ^^t;:3-7a:=/^>^Pf;d-::^/^i5'py K (2 6 
9ml . 1. 8 1 5 y^/>) *3j;tJt|a^SW7K (20ml) <SrJP;tTSaT'i»|^1t 
25 #Lfc„ SJ!&^<^* (10 0ml) T*#f5L. @^^^^>'l- ( 1 0 0 m 1 X 2) X^ 

fCo Mt)^g^^^^/l— ^=^f-^^/5^^H^B% ^^TSM^b-g-J^ ( 4 9 8 m g , 8 
9%) 

mp 126-127t; 

324 



wo 02/059077 



PCT/JP02/00532 



IRvmax'^'-cra-^: 1645, 1620. 1503, 1427. 

Anal. Calcd for CM\?S- C, 64.79; H, 4.78; N, 3.02 

Found: C, 64.82; H, 4.57; N, 2.86. 

^H-NMR (CDCI3) 5 : 2.30-2.46 (2H, m), 2.64-2.92 (4H, m), 4.11 (IH, d, J = 4. 0 
5 Hz). 4.22-4.38 (IH, m). 5.04-5,14 (IH, m), 5.39 (IH, d. J = 8. GHz), 6.70-6.92 
(2H, m). 7.02-7.52 (lOH, m). 

mmm i s 3 ■ 

N- ( (IRS, 2SR) -2- (3, 4-v'77U:*-n 7 3^=/^) -2-t: Ka^->-l- 
( (4- (MJ:7/u;d-p>t^/u) yzzL^^/i') ^^/i^) -4-:7/^:^-cI-l-:^ 

10 y^uy:fy;u7^^-^^h^ 

1) 3, 4-Z?-7Mxn^g,^^ (1 Q g, 6 3. 3 5: U CDxh^tK^ 

yy:^ (3 00ml) i'-;«7/V7j?^/nf;>«-iH-i' (ii. 

3g, 6 9. e^y^v'i-) t:Mx.^ MUX'SO^mWhtz, Ef^mi^-^nym^ey 

^9^/^-ri5^'^>iXt>^Jt (lOg, 34. 8^y ^/l^) ^M^. ^?fiT' 2 mmW^W L 
15 fc. mJt^^K^^^^^^ (5 0ml) joiO^TK (5 0ml) ^M^. Mi-^Kiit^P 

m^mBi^^j:^i^x^^mm^Mx.fc. SiS^^M^^/i- (2 o om i x 2) x-tt 

T'ift^L. 3- (3, 4-v?:7/^;^-a:7^-/l/) -3-:tdryyp (1 

20 0. 3 g, 7 7%) ^m^mmmtLxntio 

IRvmax'^cm-': 1742, 1694, 1613, 1520, 1433. 
Anal. Calcd for C11H10O3F2: C, 57.90; H, 4.42 
Found: C, 57.78; H. 4.56. 

^H-NMR (CDCI3) 8: 1.26 (3HX4/5, t, J = 7. 4 Hz), 1.33 (3HX1/5, t, J = 7. 4 
25 Hz), 3.94 (2HX4/5, s), 4.10-4.32 (2H, m), 5.60 (lHXl/5, s), 7.12-7.34 (IH. 
m), 7.48-7.86 (2H, m). 

2) 3- (3, 4-i^y/l^:i-uya:.=^jU) -^-±-^V'fn\£iry^:^^)V (9g, 
3 9. 4^!;^/U) (D\, :^ V (50ml) Wk\Z.im\^-^ V ^) 

(6 0%ffli4. 1. 5 8g, 3 9. 4 5y*/^) ^Tk^nT^Pxi. ^jaX' 3 0^9" 
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» b/co RmW<D'^ic 4 - b y y/i^:tu p( ^;u^yi:^/u-:^u ^ F ( 9 . 4 3 g , 
3 9. 4^y^7V) (Dl, 2-v';< b^^rv-^^:/ (50ml) ^^^&?^TU Eft? 

?s^^MT* 3 f^mmw tfco Ri$:^^7K (200ml) (d^\zt^€. mm^^/i- ( 2 

0 Om 1 X 2) -ettttJLfCo ttffi^Sr7K*5<J;tJ^I&?p^it7K-C»U. *E7KW-7i5^ 

feff^^^-^TS- (3, 4-v?7yi-;^P73.=7V) -3-;^^y-2- ( (4- ihV 
7/^;^t3^^/v) Z7^=.M zfn\f:t'ym:3^f-;v (lo. 9g, 7 1%) 

10 mp 48-49°C 

IRvmax'^'cm-^: 1738, 1694, 1615, 1518, 1429. 

Anal. Calcd for O^Y^vf^^^- C, 59.07; H, 3.91 

Found: C, 59.06; H, 3.87. 
• ^H-NMR (CDCI3) 5 : 1.30 (3H, t, J = 7. 2 Hz), 3.38 (2H, d, J = 7.2 Hz), 4.11 
15 (2H, q, J = 7. 2 Hz), 4. 53 (IH, t, J = 7. 2 Hz), 7.16-7.30 (IH, m), 7.34 (2H, 

d, J = 8.0 Hz>, 7.53 (2H, d, J = 8. 0 Hz), 7.70-7.90 (2H, ra). 

3) WCM^ (7. 0 6g, 5 1. 8 5y^/V) (Z^i^^'^^yW^— r/l^ ( 1 0 0 m 

1 ) mm\^imit^-^m^ Ky ( 3 . 9 2 g , 103, 5 5 y^/i') trjpx-c 

^ja-C'3 0^*#tfc. ^»^6*U hm\^B- (3. A-i;'y/V:t^y:^=:.;V) 
20 -3-:t=¥y-2- ( (4- (b y 7;u;^-np<5^/^) ~7au=^;v) :f.^)V) yxi\^'^v^ 
:t,'f-)V (lOg, 25. 95y (D-J'aL^/V:r.^=r;V (5 0ml) W-^'^M^ 

it^ (200ml) ^M^. mk=^^)V (3 0 Om 1 X 2) Tttfflblfco ttffi?S^7K 

25 ^v'yi7^V^;^77i^i?t3-7^^777.^- (--^f-^:i^^^5^yl'=4 : 1) 

U (2RS, 3RS) -3- (3, 4-v'77V';^t3 - 3-t Fp '^i/-2- 

( (4- {V^)yjvirn:^^jv) yau=:.;v) ^^7V) :/p if;^-^^^^/^ (9. 8 
4g, 9 8%) i:^^^mih\.Xm^o 
IRvmax"'W: 1715, 1620, 1520, 1435. 
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Anal. Calcd for C19H17O3F5 ' 0. 211^0: C, 58.23; H, 4.47 
Found: C, 58.07: H, 4.41, 

^H-NMR (CDCgS: 0.95 (3H, t, J = 7.2 Hz), 2.86-3.12 (4H, m), 3.91 (2H, q, 
J = 7. 2 Hz), 5.00-5.05 (IH. m), 7.04-7.34 (5H, m), 7.49 (2H, d, J = 8.0 Hz). 
5 4) (2RS, 3RS) -3- (3, 4-v'7/U:tP :7 31-/^) - 3 -t Ko 
2- ( (4- (by 77U;^np<^/u) 7^^yu) -fnydHrl^^au^jv (9. 

7g. 25. O^y^/V) (^^iJ^y-Zl- (4 0ml) ^^IC, 1^%im.\V& V'') 

i^atk^^^ (2 5ml, 5 0. o^y^/v) ^5!jpx.T^iaT**ms# tfc„ mM 
^x'm.mc^mi^h Lfc^. (2 o om i x 2) r^ttttiLfco aw 

10 ^7kt5 J; ■am^-m.-Mr^'BtW ^M-^ ^J^'-^ ^ A-r*^Jt^^l±@* Ufc. ^ 

(2RS, 3RS) -3- (3, 4- 
v^^yu:^^^::^^/^) -3-1: Ktidr-;^-2- ( (4- {h3 y/V:^^ ^^7^^) y^=- 
)V) ?if-7U) •:fn}^:^ym (6. 7g, 7 4%) ^#fc„ 
mp 76-77t: 

15 IRvraax'^^cm"': 1713, 1620, 1520, 1435. 

^H-NMR (CDCl3)5: 2.90-3.18 (3H, m), 5.07 (IH, s), 7.04-7.34 (5H,. m), 7.49 
(2H, d, J = 8.0 Hz). 

5) (2RS, 8RS) -3- (3, 4-i;'7/l^:^-t3 7 3^=7^) - 8 -t Kp '^fv'- 
2- ( (4- ih]}y/i-:tn?i^;u) y zsu:^)V) :^=f-iV) -fuydirvm (5. Og, 
20 13. 9 5 y^/U-) by t Kn:7y>^ (1 5 Oml) ^^{C. 

Thy/l'rv^K (3. 3ml, 15. 3 5 y^;^) ^ by^^^^VT^^- (2. 9ml, 

2 0. s^y^/i-) mmm^\^tz.. mM^mwL. (200m 

1 ) ( 2 0 0 m 1 X 2 ) T'ttHi L/c„ ttffi^^lr 1 j^^i^. IS 

@^^aif-/I/-^dr-y-^//0^bS^fH$^T (4RS, 5SR)-5-(3, A-V'y )V 
■^uyoLz^jv) -4- ( (4- ^y))yjv-^xi:^^)V) ya^=^/u) ^^/i^) -i, 3- 
:^^^:/])i?y-2-:^l^ (3. 8 1g, 7 7%) Sr#fco 
mp 157-158t: 
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IRvmax'^cnf^: 1761, 1617, 1524. 

Anal. Calcd for C„liJ)^^: Q, 57.15; H, 3.39: N, 3.92 
Found: C, 57.12; H, 3.26; N, 3.76. 

'H-NMR (CDCl3) 6: 2.24-2.44 (2H. m), 4.20-4.38 (IH, m), 5.31 (IH, s), 5,76 
5 (IH, d, J = 7.6 Hz), 7.04-7.30 (5H, m), 7.55 (2H, d, J = 8. 0 Hz). 

6) (4RS, 5SR) -5- (3, 4— :^77^:^p ^'ni:::^/^) -4- ( (4- {hV 
'7/l':i-t2;^'f-jV') •7zj^:=./U) -1, 3-:^^-^^^ ]) i^^^-2-:tl^ i3 . 5g, 

9.8 5 y^/i') (D^^/-/i^ (6 0ml) mmi^sm^^mit'r v v ^j^-^m^ 
(6. 1ml. 4 95iJ^/w) ^M^. emrmimmvtio ^s^^mmw:. tk 

10 (3 0 0ml) X'^mU m^^^^^ (3 0 0m IX 2) T'ttttlL/Co ttttl^^^lS 

(IRS, 2SR) -2-T5y-l- (3, 4- 
v^:7/v;^n:7j:::^;v) -3- (4- ( h !) T^^.'W y::r,=iju) 

{2. 4 3 g , 7 5%) €r#fc„ 
15 rap 99-lOOt: 

IRvmax™^: 1618, 1576, 1518, 1429. 

Anal. Calcd for C16H14OF5N: C, 58.01; H, 4.26; N, 4.23 

Found: C, 58.01; H, 3.97; N, 4.05. 

^H-MR (CDCI3) 5 : 2.41 (IH, dd, J = 14.0, 10.4 Hz), 2.79 (IH, dd, J = 14.0, 
20 3.0 Hz), 3.22-3.36 (IH, m), 4.66 (IH, d, J = 4.8 Hz), 7.04-7.32 (5H, m), 
7.55 (2H, d, J = 8.2 Hz). 

7) (IRS, 2 SR) -2-T5/-1- (3, 4-i>7/l':tP73i=yU) -3- (4 
-(hi; 7;^;^n :^ y a^=^7V) - 1 --fuj^J —jv (400mg, 1. 215 
y^/u) ©Tirh^MJ^v (3 0ml) ^iS^c 4-■7;^:t^•:^7^ v>':^7/V7j? 

25 ( 2 3 0mg. 1. 2 1 5 !) ^/W) itJ^ 1 -^^^I'-S- ( 3-v^7< ^yl'T 5 / -/n 
tVV) % F • (347mg, 1. 815 y ^/^) *3 iTJ^l-t K 

p^i/-iH— ^i^v^hyry-zi' (1 8 5mg, 1. 2 1 5 y ^yi-) «x.-c^i& 

XmiW^ tfCo mM-^i!^ (10 0ml) T'#«? L. ^m.^^)^ ( 1 0 0 m 1 X 

2) •^ttwbfdo mm^xm.'^m^. i^^TK^ik-^hy i^i^Tkm m^-m^ 
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JV—^^^lyi)>hW^^-^^X. SJS^b-a^tJ (5 2 2mg. 86%) ^#fc„ 
mp 197-198^ 

IRvmax'^'cm"^: 1642, 1626, 1601, 1522. 1424. 
5 Anal. Calcd for Ca.HuOzFsN: C, 64.42; H, 3.80; N, 2.78 
Found: C, 64.20; H. 3.68; N, 2.69. 

^H-^a^R (000X3)6: 2.8O-3. 10 (2H, m), 4.64-4.84 (IH, m), 5.06-5.18 (IH, m), 
6.01 (IH, d, J = 8.8 Hz),. 6.94-7.72 (12H, m), 8.09 (IH, d, J = 8.8 Hz). 

. »M18 4 

10 N- ( (IRS. 2SR)-2-(3, 4-v^:7/k;tci :7a;=/H - 2-t Kp =^r->- 1 - 
( (4- (hi) 7/U;^Pp<^7l^) y:x^:^JV) T^^/l') ^'^/v) -3-7 3^=7V:/d/^° 

(IRS, 2SR) -2-T5/-1- (3, A-^Jy ;V:^ny :i:.=~;V) -3- (4- 
(M) :7;v:ro7<^>'V) :7 3i— /I') -l-:ft3.'-?/— yi/ (4 0 Omg, l. 215!) 
15 ^fV) (Dm^=^^;\- (20ml) mW.K 3 -7^=7V:/n \f:lr=^J\^^ p U K ( 2 6 ' 

9ml, 1 . 8 1 5 y ^JV) ioiiXJ^mm^:^ (2 O m 1) ^MtlX^MTQI^-^W: 
W^LfCo RiSIRSrTK (10 0ml) "C^I^U g^^^f^yU (1.0 Om 1 X 2) X^ 

fco mmmmm=^'f-^i^ — ^^-f^^-A^^n^^^^xmrnit^^ (4 7 img. s 

• 20 4%) ^#fCo 
mp 114-115°C 

IRvmax^^cBf^: 1647, 1620, 1518, 1433. 
Anal. Calcd for CM^t^S- C, 64.79; H, 4.78; N, 3.02 
Found: C, 64.88; H, 4.59; N, 2.90. 
25 'H-NMR (CDCI3) 5 : 2.26-2.50 (2H, m), 2.58-2.80 (2H, m), 2.82-2.96 (2H, m), 
3.36 (IH, brs), 4.22-4.40 (IH, m), 4.81 (IH, d, J = 2.6 Hz), 5.34 (IH, d, 
J = 7.2 Hz), 6.98-7.38 (lOH, m), 7.47 (2H, d, J = 8. 0 Hz). 

N- ( (IRS, 2 SR) -2-t KpdriX-2- (l-Ty^U^/l') -1- ( (4- (h 
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1) 1' -T±h-ryhy (2 8, 2 9 g, O. 1 6 6 25JJ^/P) t:^i}'y- 
(0. 5ml) «^v?^^/^ (200ml) ^?^(C7K*^t;'^ b P ^ (13. 

3 g , 6 0 0.3 3 2 L-f oin^^ 8 0 ^"C 1 . 5 f^m^W b 

K^vi-^y^yy 4- (->.^rf->':g^^j:f^/U=2 0 : 1-6 : 1) "Ci^^U (1 

-:^7^-r>'^') g^^^^^/i' (3 8. i4g, 9 5%) ■k^^m^hx.xmz.. 

^H-NMR (CDCI3, 200M Hz) 5 1.21 (2. 4H, t, J = 7. 2 Hz), 1,36 (0. 6H, t, J = 
10 7.1Hz), 4.11.(1.6H, s), 4.20 (1. 6H, q, J = 7.2 Hz). 4.31 (0. 4H, q, J = 7. 1 
■ Hz), 5.50 (0.2H, s), 7.44-7.67 (4H, m), 7.86-7.95 (2H, m), 8.03 (IH, d, J 
= 8.0 Hz), 8.75 (IH, d, J = 8. 4 Hz) ; IR (neat) 1740, 1682, 1315, 1211, 802, 
775 cm"^ 

2) (l-:h:7 b-T/l^) g^^^^/l^ (1 0. 2g, 3 9. <d^^)=^}V) (or±.Y 
15 ^bP/V (1 00ml) {hVy/l^:tv/f-M ^yz^/^^n^ K (9. 

54g, 39. 95!) ^/v) ^Mx.. mM-xummw Rmm^mm^. tk ( 5 

0 0ml) U e^^^^/l^ ( 3 0 0 m 1 X 2 ) T'ttttl LfCo mH^m^mi^ 

^vJ>.^X2'^Y^yy^- 1 : 1) T*3|frMLfCo '^hflfc 

20 ^jr;V^;V^(D^^l^% (7. 46g, 18. 635 U ^/W-) (D^^—TJl^ (1 0 
0ml) iS^bK^ (5. 0 7g, 3 7. 3 5 y ^/l-) *3 J:TJ57K*^t:>f:i>* 

•^hyi^A (2. 8 2g, 7 4. 5 5y^/l-) itJPS^UfcZn (NH4) ^<D:i^- 
x/K 1 0 0 m 1 ) ^^^iPx.. ^aX' 3 0 Lfco RJS^^ 1 M^:^^7k^ 

(1 0 Om 1) . (3 0 Om 1 X 2) X'ttfflLfc„ ttffl^S^IS 

#1(3. 7 4g, 9. 2 95 U^/l-) ©^^S^y-zW- (4 0ml) ^m-x I^^tK 

ife-fb"^ f y iJ' atK^?^ ( 2 0 m 1 , 2 0 5 y ^/i') ^^in ;t . ^M-r* 4 ^^W^ LfCo 

RJtM^lM^^^^ (4 0ml) ica^. mk^^-f-Ji^ (1 0 Om 1 X 2) 
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Uc. 0|i!^trv^-<y:/ntVi':3i^T-/i— ^^f-y;6^bSi^^$^T. (2RS, 
3RS) -3-tKn^i/-3- {l-i-y^^:^Jl^) -2- ( (4- (MJ77U:tP;«^ 
/u) T^^/l-) (2. 4 8g, 16%) ?lr#fco 

5 mp isi-iaa'c 

IRvmax'^cm"^: 1713. 

Anal. Calcd for C2A7F3O3 • 0. IH^O: C, 67.05: H, 4.61 
Found: C, 67.02; H, 4.45. 

^H-NMR (CDCI3) 6 : 2.87 (IH, d, J = 14.0 Hz). 3.10-3.40 (2H, m), 6.04 (IH, 
10 d, J = 2.8 Hz), 6.98 (2H. d, J = 8.0 Hz). 7.34 (2H, d. J = 8.0 Hz), 7.42-7.62 
(3H, m), 7.72-7.98 (3H, m)., a 03 (IH, d, J = 9.2 Hz). 

3) (2RS, 3RS) -3-t KP=^i/-3- (l-'t-:7^1^c:^/^) -2- ( (4-. 
ih])y/l^:tr3^^7U) -7:^=-;^) /•'f-jv) zfn\f:^l^m. (2. 6 4g, 7. 0 5 
5y^/i-) (Dv-Yy'^Y^yyty (5 0ml) W-Wi^V'y =^:^}Vii^^itO) ;VT\:>Y 
15 (1. 6 7ml, 7. 7 6 ^ y*7W) *3J:TJ^by3i5^/WT^>' (1. 5ml, 10. 

6 5:!; ^71/) -^Mk^x imwim'm.i^tz.. mM^i^ ooomi) -e«L. 

^:x.'^;V ( 2 0 0 m 1 X 2 ) T'tttH bfc„ ^m^^m^-^Mii^X*lSt^ MtK^ . 

. m.'^^:^i^^j^x'mmtWtB.m=^\.it„ nmm^mk=^f-^\^-^^-fi^-ii^hw^^ 

^^X. (4RS, 5 SR) -5- d-'^^iJ' V^^'l^) -4- ( (4- (M;:7/1'^d 

20 ^ f-/v) y:r.=.jv) p{ =f-jv) -1,3 -^^^9 y ( 2 . 1 9 g . 84%) 

■ mp 202-203°C 

IRvmax^'cBf': 1761. 

Anal. Calcd for CaiHigFaNOg: C, 67.92; H, 4.34; N, 3.77 
25 Found: C, 67.90; H, 4.15; N, 3.63. 

^H-NMR (CDCI3) 6 : 2.15 (IH, dd, J = 13.6, 4.4 Hz), 2.37 (IH, dd, J = 13.6, 
10.2 Hz), 4.46-4.64 (IH, m), 5.38 (IH, brs), 6.53 (IH, d, J = 7.6 Hz), 6.97 
(2H, d, J = 8.0 Hz), 7.39 (2H, d. J = 8.0 Hz), 7.46-7.80 (4H, m), 7.80-8.00 
(3H. ciO. 
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4) (4RS, 5SR) -5- {l-'ry^)y=^/l^) -4- ( (4- ( h U :7/W;^P 
^jU) /'f-M -1, 3-:t^f-y^Vi^y-2-:t:^ (2. lOg, 5. 6 

6 ^ y ^/W (D:^:-^ y -/K 3 0 m 1 ) I^WH^ 8 ^S^KSIIk^ b ^ AtK^ ( 3 . 

5 3 ml, 28. a^y^/i') ^m^. mmMmw^\^fco tK 

5 ( 1 0 Om 1 ) T*»U g^^^^^'l- (1 0 Om 1 X 2) X'i*|±l Lfc„ ffitti»^ 

^/Ki 0 Om 1 ) ^iRicHc 1 • s^^^f^/^^^£»;t. mmmmu m^ti 

^cfiL^^lr^— r/^-TfiSfef^L, (IRS, 2 SR) -1-t Kp (l-':^:7 
-3- (4- (h y :7/U;^D^^yu) - 2-7^13 If /ur^i^Sg? 

10 41 (1. 5 6 g, 7 2%) ^#fc„ 
mp 229-230*^ 
IRvmax^W: 1761. 

Anal. Calcd for C20H19CIF3NO • 0. IH2O: C, 62.62; .H, 5.04; N, 3.65 
Found: C, 62,44; H, 5.07; N, 3.88. 
15 ^H-NMR (CD3OD) 5 : 2.80-3.04 (2H, m), 3.96-4.10 (IH, m), 5.93 (IH, d, J = 2. 6 
Hz), 7.02 (2H, d, J = 8. 0 Hz), 7.37 (2H, d, J = 8.0 Hz), 7.46-7.62 (3H. m). 
7.78-7.96 (3H, m), 8.07 (IH, d, J = 8.0 Hz). 

.5) (IRS, 2 SR) Kn^v'-l-r (l-•:^7^5'W.:::/^) -3- (4- (h 

/l-) -2-yp tWr 5; (1 5 Omg, 0. 3 9 

20 (Dmk3L=^JV (5ml) mm^l-i-yV^/Vi^n]) K (8 9ml, 0. 

5 9 5 y ^/l-) *5j;tJ«l&fPmW7K (5ml) t:^Bx.XmM.X^^mW\^fz.. 
SttK (5 0ml) -Cllr^^U mk^^A^ (5 0m IX 2) -CttmUfco W^W.^^ 

^?V—^^-^yfi^h^m^-^^X^ ^mV^^m (17 2mg, 8 8%) ^#fco 
25 mp 217-218°C 

IRvmax""-cm-': 1615, 1591, 1537, 1526. 

Anal. Calcd for CsiHmFjNOj-. C. 74.54; H, 4.84; N, 2.80 

Found: C, 74.33; H, 4.96; N, 2.76. 

"iH-NMR (CDCI3) 5: 2.80-3.14 (3H, m), 4.94-5.12 (IH, m), 6.04 (IH, brs), 6.32 
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(IH, d, J =8. 8 Hz), 7.17 (2H, d, J = 8.2 Hz), 7.20-8.00 (15H, m), 8.45 (IH, 
d, J = 8.4 Hz). 

mmm i s e 

4-yA^:tn-N- ( (IRS, 2SR) -2-t Kn^v'-2- (l-'Ty - 
5 1- ( (4- (h]}yj^:tn;^^jU) yzj^cr^jU) au^f-jv) -X-fy ^^^VIj 

A.-yjvi!rxi-ry^vi^-\-^)Vi^:yWLi\\'ira.%, 0. 59^y^/u)OT- 
h7t Kn^y:/ (5ml) ^^IC, ;t^f- U /l^;?' p U K ( 0 . 10ml, 1. 1 

S^y^/l') *Jj;t>'N, N-v'p^^/^/Jn/UAT^ K (0. 0 1ml) SriPx.T, ^ 

10 MT* 3 0 ^wm mM^'m.m^ tfc. ^mcDg^i?^^/^ ( 5 m i ) w 

(IRS, 2 SR) -1-t Fn^r^y-l- {\--ry ^ \y=-)\^) -3- (4- ( hU 7 
/U;^-^^^^/^) 73i=^/U) -2-yaf/^T5:/ii^4l (1 5 Omg, 0. 3 9^]) 
^/i-) *5j;t)««a^MW7k (5ml) ^M7LX^Wrimm^\^tLo RlS^^7K.(5 
0ml) -e^f^L. i^^if-zl^ (5 Om 1 X 2) T-ttWUfc„ m^mcmy^Wif^ 

Ai^P-r hi^-7:7-^'- (-^^1^^' :g|^^J.^7^=4 : 1) "CM^U i^^^^/l^- 
-.d^f-i^;6^bW^^$-^T. «M^t;#ife (14 7mg, 72%) ^#fc„ 
mp 195-196'C 

IRvmax'^^cm-^: 1644, 1620, 1514. 
20 Anal. Calcd for C31H23F4NO2: C, 71.95; H, 4.48; N, 2.71 
Found: C, 71.67; H, 4.63; N, 2.56. 

^H-NMR (CDCI3) 6 : 2.78 (IH, d, J = 3.0 Hz), 2.80-3. 16 (2H, m), 4.96-5. 14 (IH, 
m), 6.05 (IH, s),. 6.27 (IH, d, J = 8.8 Hz), 6.98-7.10 (IH, m), 7.14-7.30 
(3H, m), 7.40-8.00 (UH, m), 8.09 (IH, d, J = 8.4 Hz), 8.44 (IH, d, J = 8.4 
25 Hz). 

%mA 1 8 7 

N- ( (IRS, 2SR) -2-t Y^^-y-l- (^\-ry^V^)V) -1- ( (4- (h 
y 7/u;^pp(^/v) y^uz^jv) ^'f-jv) 3L=f-)V) -2-*:^7^5'l/:/*>'^7J?^f•^ K 
. (IRS, 2 SR) FP=¥->-l- (l--^-7i5'^=i/U') -3- (4- (h y >' 
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^/U) (Om^^f-^^ (5ml) m^\C2-i-yV^/i^'}^nV K (1 1 2mg, 0. 

5 9 ^ y ^/v) *3J:0^fpfiW;ic (5ml) ^Mk.xms.-^ii^^W:Wh1to 

^IttK (5 0ml) T'«U g^®S^^>'^ (5 Om 1 X 2) T*ttffl Lfc„ ttTO^IS 

f^/V— ^=^rf-i/;6=»bS^^$-1t-C. ^M^U-a-i^ (16 0mg. 8 2%) ;Sr#fc„ 
mp 251-252'C 

IRvmax^'cnf^: 1644, 1620. 

Anal. Calcd for CgiEj^FsNO^: C, 74.54; H, 4.84; N, 2.80 
10 Found: C, 74.25; H, 4.56; N, 2.75. 

'H-NMR (CDCl3) 6 : 2.82-3.30 (3H, m). 4.80-5.00 (IH, m), 6.08 (IH, s), 6.59 
(IH, d, J = 7.4 Hz), 7.15 (2H, d. J = 8.2 Hz), 7.40 (2H, d, J = 8. 2 Hz),. 
7.50-7.80 (6H, m), 7.80-7.98 (6H, m), 8.12 (IH, s), 8.45.(1H, d, J = 8.4 
Hz). 

15 mmm 18 8 

4-7/>:^p-N- ( (IRS, ^SR) -2-\i {l-Ty ^ V:=-;U) - 

1- ( (4- (^y^yiX^itn^'f-jV) 7ct:=^7V) 7«^/^) 3^5^/1^) ^i/XT5 K 

(IRS, 2SR) Kt3^v'-1- {\-^y^V:^}V) -3- (4- ( MJ 7 

/^:tP^^/^) 37 3.^/^) -2-:/p tVl'T^:/:^^:^ (1 5 Omg, 0. 3 95 1) 
20 ^/I^) (Dgfi^^^/l^ (5ml) mWi^^-y J^'^'^^^-y^/ ^ '^^) K (7 Om 1 , 
0. 5 9 5y^/^) *5J;tJ««aMW7K (5ml) Sr*II;tT^i&T'^^«iLfCo S 
• JS»7K (5 0ml) -C'l&f^U (5 0m IX 2) T*ttWLfc„ ttW^S 

iJoc^yk ■drf-i^Ti^'bS^fH^^-C.SS^k'a-tJ (1 5 2m g, 8 3%) >lr#fc„ 

25 rap 194-195^: 

IRvmax'^cnf': 1638, 1605, 1539, 1501. 

Anal. Calcd for C, 69.37; H, 4.53; N, 3.00 

Found: C, 69.32; H, 4.54; N, 2.94. 

^H-NMR (CDCl3)6: 2.80-3.18 (3H, m), 4.76-4.92 (IH, m), 5.98 (IH, brs), 6.40 
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(IH, d, J = 8.4 Hz), 7.00-7,14 (4H, m), 7.38 (2H, d, J = 8.4 Hz), 7.46-7.70 
(5H, m), 7.80-7.96 (3H, m), 8.38 (IH, d, J = 8.4 Hz). 

mmm i s 9 

N- ( (IRS, 2SR) -2-t Kndri/-2- (1-^:7^ V^/U) -1- ( (4- 
5 ])y;V:tn/'^;u) 73^=/^) pt^/V) :j^^;u) -4- ( hi) :7;l';^n^^;i/) 

XT ^ K 

(IRS, 2SR) -l-t Fndrv'-l- ( l-^^iJ^ V^/V-) -3- (4- (hy 7 
P ^ ^/l^) 73.=/^) -2.->^P If/UT 5 ( 1 5 Om g , 0 . 3 9^V 

^/u) (omfk^'f-f^ (5ml) mm^ 4 - h y 7/1';j-p ^ ^/i^^:/i/>r p y k 

10 (8 7. 5ml, 0. 5 9 5y^7V) *3itJ«t§fqmW7K (5inl) ^jBx.T^^g.T' 

J^«4^Lfco SM^Tk (SOml) TWL. (5 0m 1X2) T 

\^t:..mmm^^=^T7v — ^^■^i^t^^n^^-^^x^mmit'^mii 7 smg, 

8 8%) Sr#fCo. 
15 mp 232-233t: 

IRvmax^W: 1644, 1534. 

Anal. Calcd for C28H2iF6N0ij: C, 64.99; H, 4.09; N, 2.71 
Found: C, 64.77; H, 3.93; N, 2.55. 

^H-NMR (CDCl3) 6: 2.68-2.74 (IH, m), 2.80-3.20 (2H, m), 4.82-5.00 (IH, m), 
20 6.00 (IH, s), 6.39 (IH, d, J =8.4 Hz), 7.12 (2H, d, J = 8. 4 Hz), 7.40 (2H, 
d, J = 8,4 Hz), 7.50-7.78 (7H, m), 7.82-7.98 (3H, m), 8.39 (IH, d, J = 8.0 
Hz). 

mm,m 190 

N- ( (IRS, 2SR) -2-t Kpdrv'-2- {l-fy ^ V^^Jl^) -1- ( (4- (h 
25 ?J:7/V;tP^^;l^) 7ji=7U) :^^/v) oi^^/u) i/^ n^^-fi^tiJi^a^-^^^Y 
(IRS, 2SR) Kp^^v--!- {l-i-y^V=^7U) -3- (4- {h^)y 

jv:tn;^^;v) 7ai=/^) -2-:/PtVPT$>it^li: (1 5 Omg, 0, 3 9 5y 

=e;v) (n>mk=^f'}^ (5ml) mW.K'^yi^^^^-^y:^^^-!!^-^^^ p y K (8 7. 

8ml, 0 . 5 9 ^ y ^^V) *5 J:tJ«MnmW:4< (5ml) ■^Mx.X'^UX^-m^^ 
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bfCo SJS^^Tk (50ml) T'*f^ L. g^^rc^/l. ( 5 0 m 1 X 2 ) t'ttm bfCo 

m . g^^3^^>'i- — •^■fy7!)^hni^^-^'^xmmit^m ( 1 4 1 m g . 79%) 

mp 156-157t: 

IRvmax'^W: 1645, 1508. 

Anal. Calcd for CaTHagFsNOj: C, 71.19; H, 6.20:. N, 3.07 
Found: C, 71.14; H, 6.43; N, 3.06. 
10 ^H-NMR (CDClj) 6 : 1.00-1.44 (5H, m), 1.50-1.80 (5H, m), 1.86-2,10 (IH, m), 
2.70-3.10 (2H, m), 3.15 (IH, d, J = 3. 0 Hz), 4.52-4.70 (IH, .m), 5.74 (IH, 
d, J = 8.0 Hz), 5.84 (IH, s), 7.05 (2H, d, J = 8. 2 Hz), 7.39. (2H, d, J = 
8.2 Hz), 7,44-7.70 (3H, m), 7.78-7.98 (3H, m),. 8.29 (IH,. d, J = 8.4 Hz). 

mmmi9i 

15 N-((1RS, 2SR) -2-t KP^i/-2- (l-:^7^5'l^c:^7^) -1- ( (4- (h 
y77k;a-np<f-/i-) /i^/u) -4- (2-i-:^^/u) gg^T ^ K 

4- (2-5^air^7V) ig^ (8 6ml , 0. 5 9 5: y ^/W c^X h 7 Kn 17 7 :/ 
(5ml) ^^{C, ;^dE^f-y/UiJ^py K (0. 10ml, 1. 1 8 ^ y ^/k) J: 
UN, N-P}^^/l^:^/]^J>.T^]^ (0. 0 1ml) ^Mk-X. MUXSO^mMW 

20 Rmm^mmm^ ufco B^^<Dm^^^/^ ( 5 m n mm^ ( 1 r s . 2 s 

R) -l-t Kn^ri/^i- {l-ry^U^./U) -3- (4- ( b ^ "7 

cn^>'W) - 2 -7°P tVl^T 5 (150mg, 0. 395:y ^/l-) *5 Jzt/ISfP 

mWTK (5ml) ^inx.X^fiTi^^a#Lfc„ KJ^J^S^tK (5 0m l) T'^^U 
g^gjai^yy (5 Om 1 X 2) "CttWUfCo ttHJ?^^^fnifti^-Ci5feit 

-fr-C. *M^b^#J (1 1 Omg, 5 6%) Sr#fCo 
mp 139-140°C 

IRvmax'^cm"^: 1651. 1644, 1514. 

Anal. Calcd for CAFaNOijS • 0. IH2O: C, 67.34; H, 5.29; N, 2.80 
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Found: C, 67.18; H, 5.44; N, 2.69. 

^H-NMR (CDCI3) 6 : 1.80-2.00 (2H, m), 2.02-2.30 (2H, m), 2.60-3.04 (5H, m), 

4.58-4.76 (IH, m), 5.75 (IH, d, J = 8.4 Hz), 5.85 (IH, s), 6.64-6.70 (IH, 

m), 6.86-6.96 (IH, m), 7.00-7.18 (3H, m), 7.36-7.70 (5H, m), 7,76-7,96 (3H, 
5 m), 8.30 (IH, d, J = 8. 4 Hz). 

mmm 1 9 2 

4-y/U:tn-N- ((IRS, 2 SR) -2~t: ]^u^-y-2- (4-/ h^iy7:i^^JU) 
-1- ( (4- (MJ77^:tnpt^/i^) y^=^/u) ^^ju) 

10 1) 4-^ (2 6. 2g, 1 7 2 ^ y^/U) ox h^fc Kp>'7 

:/(! SOmD^^gici, l'-:^7/U5j^'-7Hf^-iH-^ $i?-V-y^(3 0. 7g, 
18 9 ^ y^/l-) ^Mk.. mm.-X:^5mmMW\^fc. S*&^SlC-^a^@?*ya:5=-yW 
^^>i^^J»m. (2 7. 1 g, 9 4. 7 5 y^/W ^M±. 6 0'C.-e2^TO#bifco 

RjS^^-i^^^^>'^ (5 0ml) *5J:t;«7K (soml) ^ipx.. Mt-7kS©pH;&s 

15 mB\::^?>^-^mmm^M^tcMJtMt:mm^^yi-i2 o om i x 2)x'fibffiu 

m-^i^'^) ti^/Vijy J>.^ u-r V^'yy (-^^f-:/:@^^^^/^=4 : 1) T'M 
laU 3- (4-^ h^^v^^aic:::/!^) -3-:;d-=¥ y:/P fc:°:^>'^:i^^/^ (3 7. 6g, 
9 4%w/w. 9 2%) ^lr4gfe?aJ!^#li:LT#fc„ 
20 IRvmax^'cnf^: 1738, 1682, 1601, 1576. 

Anal. Calcd for C^^W^^Q^. C, 64.85; H, 6.35 
Found: C, 64.93; H, 6.26. 

^H-NMR (CDCI3) 6: 1.26 (3H, t, J = 7.0 Hz), 3.85 (3/lOH, s), 3.88 (27/lOH, 
s), 3,94 (18/lOH, s), 4.21 (2H, q, J = 7,0 Hz), 5,58 (1/lOH, s), 6.90-7,00 
25 (2H, m), 7.70-7.78 (2/lOH, m), 7.88-7.98 (18/lOH, m). 

2) 3- (4-p< h^v':7 3z::^/U) -3-:t^y:/n fc;°:t>'^^f^/l/ (2 0 g, 8 4. 

6 5y^/^) (Dr•t^^^y/^ (2oomi) w^k^^-vv /.^/v^y 

K (2 0. 2g, 8 4. 6 5 y ^/l^) *5 j; t>*i^^:>& y iJ/ A ( 2 3 . 4g, 
16 9 5 y^yu) ^M^. 6 0t:i'T2«mtfc„ Sf&J^Sr^®*^. 7k (5 
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0 0ml) T'«U ^^^"^/i- (5 0 Om 1 X 2) T'tttH l-^o ttM^TKfc^J; 

J»Mb3- (4-^ V^vy z^=:-)V') -3-:^^y-2- ( (4- ih V y^i-:^n 
5 y:r.c=.jv) ^ fr^y^rc^/v (19. 2 g , 56%) tr*S#.-}ft^!^ L 

IRvmax^'cm-^: 1732, 1682, 1601, 1576. 
Anal. Calcd for C^v^^Oi- C, 63.15; H. 5.03 
Found: C. 63,14; H, 4.83. 
10 'H-NMR (CDCI3) 6 : 1.12 (3H, t, J = 7.4 Hz), 3.37 (2H, d, J = 7. 2 Hz), 3.85 
(3H, s). 4.10 (2H, q, J = 7. 4 Hz), 4.58 (IH, t,. J = 7.2 Hz), 6.92 (2H, d, 
J = 8.8 Hz), 7.35 (2H, d, J = 8. 0 Hz), 7.51 (2H, d, J = 8.0 Hz), 7.95 (2H, 
d, J = 8.8 Hz). 

3) M'itm^il2. 3g, 9 0. 4 5y^;U) ©v'if^/UJ^— T'yV (1 5 Om 

15 1 ) mm\^:^mit:^^^mi- mjij^a (e. ssg. 1815 y ^M^xmm. 

T'3 o^m^Lfz. yf^m^^^U ^Wi^s- (4-^ h^i^y^:=^/i^) -3~ir^ 

y-2- ( (4- ih}} 77^:^0/^/1^) y^=^}V) /=f-M T'ci k°:t^^:t5^y> (1 
7. 2g, 45. 25!J ^yV) (0''Jai.=f-jVa:.—7-)l' (50ml) W^^Mx.X^^ 

T-3 o^mwi^fz. ^^m^imMmkt:MK.x^:^i^^\^^ hi^tk (2 

20 0 Om 1 ) ^nK.. a^^^^yV- ( 3 0 Om 1 X 2) X'ttttl bfCc ttlli?KSr7K*5 it)? 

hiJ^^:7^- : B^^j^^/U=4 : 1-2 : 1) X^ 

(2RS, 3RS) -3-t Kci^i/-3- (4-p« V^v^7ni::^/V) -2- ( (4 
- {V])yji^:tn:^=f-;\^) y :x,=^;v) >^p bf;^-^'^^^^/^ (15. 1 g, 

25 8 7 %) ^^Sfejft^^ttl t LT#fco 

IRvmax™W: 1728, 1615, 1586, 1514. 
Anal. Calcd for C20H21F3O4: C, 62.82; H, 5.54 
Found: C, 62.71; H, 5.42. 

^H-NMR (CDCI3) 5 : 0. 91 (3H, t. J = 7. 0 Hz), 2. 72 (IH, d, J = 2. 6 Hz), 2. 90-3. 10 
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(3H, m), 3.81 (3H, s), 3.87 (2H, q, J = 7.0 Hz), 4.96-5.04 (IH, m), 6.89 
(2H, d. J = 8.8 Hz), 7.22 (2H, d, J = 8.0 Hz), 7.31 (2H, d, J = 8.8 Hz), 
7.48 (2H, d, J = 8.0 Hz). 

4) (2RS, 3RS) -3-}l\^u^i^-3- {4-:^ h^i^ya^~/U) -2- ( i4 

5 - (hV yjvisrxi 7? ^/i') y p{ f^/u) -fu ( i 4 . 7 g , 

38. 4^y*/l-) (Di-^ J~)V {QQraU mm^. 2^^7k^'fb-^hy r>i,;ic 

mk{3^. 5ml, 77^y =^)v) ^MTLxm^-^imLW^ ufco i ^ 
•mm^mEh l^^. w^=^^fv (2 o om i x 2) T-ttWbfc„ mm^-^a^^ 

10 mk=^^fV-^^^:yh^hW^^%^X (2RS, 3RS) -3-fc Knd5^ix-3- 
(4-^ y^^yy:^=-)V) -2- ( (4- (hy 7/V';e-a^^7i^) y z^^jV) 
7°nfc°;^>'^ (1 1. 7g, 8 6%) 
mp 113-114t: 

IRvmax^'cnf': 1715, 1614, 1514. 
15 Anal. Calcd for CigHiyFaO^: C, 61.02; H, 4.54 
Found: C, 61.03; H, 4.85. 
• 'H-NMR (CDCl,)^: 3.03 (3H. s), 3.80 (3H, s). 4.98-5.06 (IH, m)', 6.89 (2H, 
d, J = 8.8 Hz), 7.19 (2H..d, J = 8.0 Hz), 7.29 (2H, d, J = 8.8 Hz), 7.47 
(2H, d, J = 8.0 Hz). 

20 5) (2RS, 3RS) -3-t Ka:^v'-3- (4-7« h^v":?:!!;^/!^) -2- ( (4 
- ( h y 7/i-;tPp<^7i') y^=.)V) ^=f-)V) •yti\^i>rvW, (10. Og, 2 8. 
2 ^ y-^/u) (O'rYy^iYxiyyl^ (2 5 Om 1 ) WiV-^ a:.:=-)Vi!!^y^^^) )V 
Tv^K (6. 7ml, 3 1. 1 ^ y^/V) h hP^'^^/UT^i^ (5. 9ml, 4 2. 

3?y-=E-/v) -^tv^TL^ mmm^x^f:.. mm^im'^. * (2oomi) ^ 
25 nTLxmrnp^f-jv ( 2 o o m i x 2 ) Ttt w Lfc„ mm^ 1 ^^4^^. m^-m 

— -^^i^ii-^hw^^^^x (4rs, 5sr) -5- (4-7« 

^>7ai=/u) -4- ( (4- {y^)y}Virn:^^)V) yai=/u) pJ^/u-) -i, 3-ir 
^■tyVi^:y-2-^y (9. 8 9g, 9 9%) ^ntCo 
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rap 164-165^: 

IRvmax'^cm'^: 1755, 1615, 1516. 

Anal. Calcd for CigHieFsNOg: C, 61.54; H, 4.59; N, 3.99 
Found: C, 61.25; H, 4.50; N, 3.82. 
5 'H-NMR (CDCI3) 5 ' 2. 37 (2H, d, J = 7. 4 Hz), 3.83 (3H, s), 4.23 (IH, q, J = 
7.8 Hz), 5.32 (IH, brs), 5.75 (IH, d, J = 7. 8 Hz), 6.88-7.00 (2H, m), 7.11 
(2H, d, J = 8.0 Hz), 7.20-7.32 (2H, m), 7.52 (2H, d, J = 8.0 Hz). 
6) (4RS, 5S.R) -5- (4-^ h^s^v'^ ji^/U) -4- ( (4- ( MJ y'/V;^ 
n^f'/l') :7rn=/u) -1; 3-:t^-^y V ''J>-2-ytl^ (7. Og, 19. 

10 9 ^ v^/i^) (D:^^y-/u doom I) mmK 8m.^:^mihi- hv ^j>^7i<.mmu 

2. 4 5ml, 99. 6 ^ y ^/U) ^"hW^^ 4Bt»fl«bfCo S/SM^M^. 
tK (3 0 0ml) T*WU g^i^^^/l^ (3 0 Om 1 X 2) T^^Sffl Lfco ttffl^^ 

^^/U-^df-f-^/^j^PjUlj^^^^X. (IRS, 2SR) -2-T^/-l- (4-^ 
15 Y^i/y :x.::^;V') -3- (4- {\'])y7V:^U^^jV) y :x:.=^;V) - 1 P / —/k 
(5. 8 7 g, 9 1%) 

mp ue-int) 

IRvmax^'cm-^: 1614, 1584, 1514. 

Anal. Calcd for C^HigFjNOij: C, 62.76; H, 5.58; N, 4.31 
20 Found: C, 62.74; H, 5.58; N, 4.23. 

^H-NMR (CDCI3) 5 : 1.40-1.80 (2H, br), 2.45 (IH, dd, J= 13.6, 10.0 Hz), 2.95 
(IH, dd, J = 13.6, 3.2 Hz), 3.18-3.34 (IH, m), 3.82 (3H, s), 4.58 (IH, d, 
J = 5.0 Hz), 6.92 (2H, d, J = 8.8 Hz), 7.22-7.38 (4H, m), 7.54 (2H, d, J 
= 8.4 Hz). 

25 7) (IRS, 2SR) -2-r5y-l- (4-^ h=3r$/:7 3i=y^) -3- (4- (h 

(DTir hD/i' (2 0ml) m^\CA-y ;V:^xi'f-y ^ /v-^^m (2 6 3 
mg, 1. SS^y^^fU) *5j;tJ«l-n:f^yW3- (3-v'7f5^/^T$yyof/U') 
>'^3!|?v?-f^ K-lt^it (3 9 7m g, 2. 0 8 5 U *5j;tJ«l-t Kadr;/- 
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1 H-^yy ^ y ry^-^u (2i2mg. i. 38^ y ^ji-) ^Mx.x^&x-ii^^ 

mWVtCo ^)S^^;!K (1 0 Om 1 ) X^^U mm=^f-^^ (l O Om l X 2) X' 

5 ^if^'TS^bS^J.^-^-C. aM^b-a-J^ (5 5 8mg, 8 1%) 
mp 184-185\: 

IRvinax™*cnr^: 1643, 1626, 1601. 

Anal. Calcd for CjgHzjF^NQs: C, 67.60; H, 4.66; N, 2.82 
Found: C, 67.37: H, 4.49: N, 2.87. 
10 'H-NMR (CDCI3) 6 : 2.83 (IH, dd, J = 14.4, 10.6 Hz), 3.07 (IH, dd, J = 14.4, 
4.0 Hz), 3.81 (3H, s)., 4.70-4.90 (IH, m), 4.99 (IH, d, J = 3. 6 Hz), 6.05 
(IH, d, J = 8.8 Hz), 6.88-7.00 (3H, m), 7.04-7.16 (IH, m), 7.24-7.44 (5H, 
m), 7.44-7.60 (4H, m), 8.05 (IH. d, J = 8.0 Hz). 

mmm 193 

15 N- ( (IRS, 2SR) -2-t Kn^i/-2- (4-p< V^i^^z^^M -1" ( (4 
- {Y\}y;\y:tx2;^f-jV') y^u::^/}^) aL^i\A -^-y z^::^)V:rxi/^yT % 

K 

(IRS, 2SR) -2-T5y-l- (4-^ yi'c'i/y -3- (4- (by 7 

;lx;rn^f-/V) ya:.:=-)V) - 1 P/-?y — (4 5 0 m g , 1. 3 8 5 y ^/V) (O 
20 (20ml) ^^gl^ 3-:7 j.^/i.T'P y£isr=-}V^ a y K (3 08ml, 

2 . 0 7 ^ y jo itJ^ISSJfiWTK (20ml) ^nTLX-^^XmLW^ b/c„ 
KJS«7K (10 0ml) -e#«^U S^^^5">'V doom IX 2) T'ttW bfCo 

^df-f-i/jO^bSj^^^^TaMlb-a-i^ (574mg. 91%) 

25 #fc„ 

mp 116-117°C 

IRvmax'^W: 1645, 1615. 

Anal. Calcd for C^AsFaNOj: C. 68.26; H, 5.73; N, 3.06 
Found: C, 68.10; H, 5.99; N, 2.99. 
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'H-NMR (CDCI3) 6 : 2.37 (2H, t, J =1.2 Hz), 2.60-2.90 (4H, m), 3.04-3.20 (IH, 
m), 3.81 (3H, s), 4.32-4.50 (IH, m), 4.72-4.84 (IH, m), 5.35 (IH, d, J = 
8.4 Hz), 6.88 (2H, d, J = 8.8 Hz), 7.08-7.40 (9H, m), 7.46 (2H, d, J = 8.0 
Hz). 

N- [ (IRS, 2 SR) -2- (4-i^nn:7ctr^/^) -2-t KP=3rv--l- [4- (h 
K 

1) {4-!^un^yy^^M g^^oif^/i. 
10 4-i5'nn^S#^l 5. 77g (100. 7 5 JJ^/U) <Dx t Kn^y 

1 0 Cm r^iSic 1 , 1 ' -;&7i'/j?^yuv?-r ^:i5^y^^/n 8. og (iii^y^ 

y^7^/l^/-7^^i/r>AJtl 5. 9g (5 5. 4 5!;^>'^) ^SMT-iPx.. 6 O'C 

Jt5l*19. 64 g 4X^8 6% 

20 'H-NMR (CDCI3, 200MHz) 6 1.26 (2.4H, t, J = 7.4 Hz), 1.34 (0.6H. t, J = 7. 0 
Hz), 3.97 (1.6H, s), 4.22 (1. 6H, q, J = 7. 1 Hz), 4.27 (0. 4H,. q, J=7. IHz), 
5.64 (0.2H, s), 7.40 (0.4H, d, J = 8.8 Hz), 7.46 (I.6H, d, J = 8.6 Hz), 7.72 
(0.4H, d, J = 8.6 Hz), 7.90 (1.6H, d, J = 8.0 Hz); IR (neat) 1742, 1690, 
1622, 1590, 1325, 1265, 1200, 1092, 1013 cm"' 

25 2) 3- (4-^DP:7az=/V) -3-:^^y-2- [4- (h V ^ 

(4-i^nn^^y-l'>'i') S^^^^/H 4. 28g(6 3. 0 0 ^ U ^yl^) © 1 , 
2-v^7f h^^^=^^:yl 0 Om 1 ^?^l;i7Ki^T6 o%:^miti~ h V 

y^ymmm2. 52g (es. o^y^/i^) ^m^. ^(oi^-ko. 5^mmw\^ 
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4- (h];:7/l-:tD7<^/i-) ^:/v^>'i'>^n5 Fl 5. Ig (6 3. 0 ^ D 
(O 1 . h ^%^:xL^ ^ 2 0 m 1 W^^'^^'^Mtl^ ^^-^ 6 «it# Lfc 

5 77^-}3:T»Mb (--^f-^/@^^^^7^=l 5/1-9/1) . ^^^VX.'O 

HXftlS. 8 7g W7 8% 
mp 69-7010; 'H-NMR (CDClj, 200MHz) 6 1.12 (3H, t, J = 7. 1 Hz), 3.38 (2H, 
d, J = 7.4 Hz), 4.10 (2H. q, J = 7. 3 Hz), 4.56 (IH. t, J = 7. 5 Hz), 7.34 
10 (2H, d, J = 8.0 Hz), 7.43 (2H, d. J = 8,8 Hz), 7.52 (2H, d, J = 8. 0 Hz), 
7.90 (2H. d, J = 8. 4 Hz); IR (KBr) 1717, 1690, 1590. 1329, 1283, 1229, 1179, 
1157, nil, 1092, 1071, 845, 828 cm''; Anal. Calcd for CigHieClFjOs: C, 59.31; 
H, 4.19. Found:. C. 59.29; H, 4.05. 

.3) (2RS, 3RS) -3- (4-^Pn7ai^/l') -3-t KP^i/-2- [4- 

15 ( h y yjvir^ p« ^v^^)V\ -fu \£iirvn=^'f-jv 

■ MYM.^ 7. 18g (52. 7^U ^fV) ^i>acf^/kai— r/l' 10 0ml tfiX'jt 

^^L^^;6Sb7K«^b^l>*•:^^y e^As. 98 g (los^y^/i^) ^^?fi-eAfl;t. 

20 nyzsu^-nV) -Z-Hr^V-'i- [4- ( MJ 7/^:^13 ^5^/v) -fn\fi>r^^ 
^oi^^/H 0. 1 3 g (2 6. 3 3 5 y^/l') (D-J=!^^)V:x.^'r)V^ Om l^^g^ 

^•r^*':t^i/«j7AT'^jl, ^i^Sr^M^febfCo #btLfcm^^i^=g:t/y 
25 ixiJ'P-^hi/^^'^-tJlTm^L (-^^f-V/i^^^5"/V=9/l-3/l) . S 

11X49. 9 7 1 g W9 8% 
^H-NMR (CDClj, 200MHz) 5 0.93 (3H, t, J = 7. 1 Hz), 2.90-3.14 (4H, m), 3.90 
(2H, q, J = 7. 1 Hz), 5.04 (IH, dd, J = 3.0 Hz, 4.8 Hz), 7.19 (2H, d, J = 
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8.2 Hz), 7.34 (4H, s), 7.48 (2H, d, J = 8. 2 Hz) ; IR (neat) 3466, 1715, 1325, 
1163, 1125, 1109, 1069, 1019, 829 cm ' 

4) (2RS, 3RS) -3- (4-^PP73.=;W) -3-t [4- 
( h y y)Vilrxi^ ^Vi^yu] :/ci ii':tym 

5 (2RS, 3RS) -3- (4-i57nny':n^7P-) -3-t Ko=3rv/-2- [4- (M; 

•:7/U^xi ^ ^:yV'}V\ -fn ydir^W^^f^ 9. 756g (25. 225:y^ 
jV) (O:^^ J—)VA. Om 1 -■ r h7 t Kny7:/4 0 m 1 ^/St^ll N7K^'^t;':^ h U 
•>A7K^^5 0. 4ml (50. 4 5 y ^/V) ^iDx.. ^MT*-lifeM#bfCo SJi& 

e^j^fa »IXft7. 152g 11X^7 9% 

rap lOO-lOlt:; 'H-MIR (CDCI3, 200MHz) 6 2.94-3.13 (3H, m), 5.09 (IH, t, J 
= 2.2 Hz), 7.18 (2H, d, J = 7.6 Hz), 7.34 (4H, s), .7.48 (2H, d, J = 8.0 Hz); 
15 IR (KBr) 3400-2550, 1696, 1323, 1167, 1130, 1119, 1107, 828 cm"M Anal. Calcd 

for C17H14CIF3O3: G, 56.92; H, 3.93. Found: C, 56.98; H, 3.73. 

5) (4RS, 5SR) -5- (4-cJ'Pn73:::^/l') -4- [4- (hy7y^;tP^ 
^/l^) /<i<^i;/u] - 1 , 3 -ir^^ y y V- 2 -:t :/ 

(2RS, 3RS) -3- (4-^nP7:ii^/V) -3-t Yn^^'y-I- [4- (by 
20 •yiiVi!rn:^f-)V) ^:y^^}V\ :/nlf:^>'^6. 931g (19. 325 y^/U) (D 
■r V^t Fn7yy80ml^lSlCby^^/VT5;i/4. 04ml (2 9. 0 5; y 
^^v) ^ ^■y:3uz=-)Vi!i^:^i!si3f^r-^Y^. 85g (21. 3 5y^/^) SrJdDx.. — 

j>.^vi'^v^yy^-k^xmm\^ (^d5^i^://g^^a::^/^=3/l-l/l) , m 

^^^^n Ume. 1 2 0 g W8 9% 

mp 159-160'C; ^H-NMR (CDCI3, 200MHz) 8 2.24-2.40 (2H, m), 4.20-4.32 (IH, 
m), 5.02 (IH, br s), 5.80 (IH, d, J = 8. 2 Hz), 7.15 (2H, d, J = 8. 0 Hz), 
7.32 (2H, d, J = 8.4 Hz), 7.42 (2H, d, J = 8.4 Hz), 7.55 (2H, d, J = 8.0 
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Hz) ; IR (KBr) 3248, 1736, 1327. 1167, 1138, 1109, 1096, 1067 cm-^ Anal. Calcd 
for CiyHiaClFjNOlj: C, 57.40; H, 3.68; N, 3.94. Found: C, 57.41; H, 3.58; N, 
3. 85. 

6) (IRS, 2 SR) -2-T5y-l- (4-i?pn7ct=/^) -3- [4- (M; 

(4RS, 5 SR) -5- (4-^J7i3n:73.=/l/) -4- [4- {V^}y/V-^xi /^/V) 
Z-:t^t9])-J'y-2-:^yb. 902 g (16. 595^^/1^) 
ti\^mh'rV])t^2>.2. 65g (66. 4$y^/l')?r^^5'y-yl^4 0ml-7K2. 

efe^^ I1XS4. 902g W9 0% 

mp 103-105*0; 'H-NMR (CDClj, 200MHz) 5 2.41 (IH, dd, J = 10. 3 Hz, 13.5 Hz), 
2.83 (IH, dd, J = 3. 1 Hz, 13.7 Hz), 3.29 (IH, ddd, J = 3. 3 Hz, 4.9 Hz, 10.5 
Hz), 4.66 (IH, d, J = 4.8 Hz), 7.25 (2H, d, J = 8.0 Hz), 7.31-7.40 (4H, m), 
15 7.54 (2H, d, J = 8.0 Hz); IR (KBr) 3150-2760, 1329, 1165, 1130, 1115, 1069, 
1042, 851 cm'^; Anal. Calcd for C16H15CIF3NO: C, 58.28; H, 4.59; N, 4.25. Found: 
C, 58.03; H, 4.72; N, 4.16. 

7) N-[(1RS, 2 SR) -2- (4-;}'PP7:3^^/V) -2-t Kt3=3rv'-1- 
[4- (hy7/v;3-t3^5^yu) ^:/vf/u] zr.-f-jx/] 

20 K 

(IRS, 2SR) -2-r^y-l- iA-^nuy:^:^/U) -3- [4- 
;top«^/^) -7:1^=^/^^ ■:fviy-^y-i-^—;VQ. 173g (0. 5255 U ^yU-) , 
A--7JV:^n-l-'ry Y^fkO. lOg (0. 52$y^/u)^ l-MYn^'t/^'y 
y MJrj/-y^7K^fJt»8 Omg (0. 5 2 5 y^/l') trT-fc h::^ MJ/H Om 1 

25 T'M# b 1 -^5^/1- 3 - { 3 -v^^ ^;vr %/-fn \fjv) ;^;/U7j?>?-r 5 K - il: 
Mo. lOg (0. 52 ^3^;v) ^Mx.. ^Ml?-«#bfCo RM^g^^ 
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efeS^ JlXfirO. 2 16g JlZ#8 2% 

mp 203-204^;; 'H-NMR (CDClj-DMSO-di, 200MHz) 5 2.93 (IH, dd, J = 10.6 Hz, 
14.4 Hz), 3.11 (IH. dd, J = 3.1 Hz, 13.3 Hz), 4.66-4.81 (IH, m), 4.95 (IH, 
t, J = 4. 6 Hz), 5, 43 (IH, d, J = 4. 0 Hz), 7. 05 (IH, dd, J = 7, 7 Hz, 9. 9 Hz), 
5 7.20 (m, dd, J = 5.5 Hz, 8.1 Hz), 7.33-7.57 (UH, m), 7.71 (IH, d, J = 9. 6 
Hz), 8.05 (IH, d, J = 8. 4 Hz); IR (KBr) 3343, 1638, 1620, 1601, 1534, 1327, 
1159, 1125, 1069, 833 cm"^; Anal, Calcd for C^H^ClFtm^: C, 64.61: H, 4.02; 
N, 2.79. Found: C, 64.42; H, 3.98; N, 2.61. 

10 4-7;l':^P-N- ( (iRS, 2SR) -2- -2-li ]^u^iy-l- 

( (4- (hVy/\^:i-n/^/i') ys^^^jv) ^f-M ^'^tv) -x--^^ 9\^:ytuv 

1) 3-7 7^^:^;/i'7i?:/^ (2 5. 5g. 2 2 7 5 U ^/w) ^7 1 Fc:?^ 
i^(2 0 0ml)^?ig(e:i,. l'-:«;7l'2i?::^/Hf^-lH— r^^y— /l^ (4 0. 5 g, 

15 2 5 0 5]) ^jV) -^IS&TL. 6 0 2 I^Kfti^ UfCc S^l--^ n J ^^/i^ 
(3 5. 8g, 1255 -kn^. 3 05>Matfc„ K 

^WL\mm^'i'}\^ (50ml) *5j;tj^-7lc (50ml) ^nTL, Mf-;^®<^ P H;3S^ 

• m^fa^-^-a^mmin^tz., wm.^wm=^'^t\' (2 o om i x 2)- -c-ttttiL. 

20 ^t:iy}}:^^/i^:JUyJ^i!^vi-rhVy-74- ('^dE^■^^^^ : i^^3i5^/^=4 : 1) X-m 
mu 3- {3-^7=-^ -^-iri^v:rxi\£i!s-vm^^)V (4 2g, 10 0%) ^ 

IRvmax^W: 1738. 1682. 

Anal. Calcd for CgHioOi'O. IH^Q: C, 58.76; H, 5.59 
25 Found: C, 58.90; H, 5.56. 

'H-NMR (CDCl3)6: 1.27 (3H, t, J =7.0 Hz), 3.78 (18/lOH, s), 4.21 (2H, q, 
J = 7.0 Hz), 5.37 (1/lOH, s), 6.57 (l/lOH, s), 6.79 (9/lOH, s), 7.40-7.50 
(IH, m), 7.90 (1/lOH, s), 8.11 (9/lOH, s). 

2) 3- (3-7-7::^/^) -3-:^^y:/t3t'':tV^^^/^ (2 0 g, 1105y-=t 
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/U) (Dl, h^iy:^d'l^ (lOOml) mm^:i^mihi- h V ^ (60% 

m 4. 4 g, 110 ^V^M tr^f^TM^, ^1LT*3 O^mWhtio 
(Dfp\Z. 4- h y n 5K(26. 2g, 1105:!; ^yv) 

(Dl, h^^fv-^^:/ (50ml) ^»?gTb. KJS^^^i&T'3B#TO 

5 W L/C. Rf&?^^7K (300ml) <7)ff S^^^9"/l^ ( 5 0 0 m 1 X 2 ) X' 

- (3-77-/1^) -3-:t=3py-2- ( (4- (M)7/l':^P7«^/l^) 7a:-;U) 
yl/) (2 8. 8g, 7 7%) 

10 mp 55-56°C 

IRvmax"^cm-^: 1738, 1682. 

Anal. Calcd for C^HigFaO^: C, 60.00; H, 4.44 

Found: C, 59.89: H, 4.38. 

^H-NMR (CDCI3) S : 1. 16 (3H, t, J = 7. 0 Hz), 3. 35 (2H, d, J = 7. 6 Hz). 4. 06-4. 24 
15 (3H, m). 6.76-6.80 (IH, m), 7.34 (2H, d, J = 8.0 Hz), 7.40-7.48 (IH, m), 
7.53 (2H, d, J = 8.0 Hz), 8.09 (IH, s). 

3) ig-rbM^de. Og, 11 7 ^ U^/t') (Dv^j:^;^^— T^/i' (2 5 Om 1) 

wmcimi\i-^ ^m-r mjc^ao. 9g, 235$y ^/v-) ^m^x^ux- 2 1^ 

mmWLfCo ^»^6*U 6»3- (3-:77^/^) -3-;^dry-2- ( (4- 
20 (Ml:7/^:ri3p(5^/v) yzr.=^ju) i^'f-JV) -fxi\^-;^vm.^^)'^ (2 0g, 5 8. 
8 5; y (O^Jz^^f-jVzc^T-jV (50ml) mWi^n7i.Xm^X 3 0 Lfc„ 
KJS?gl-im^i^gg^»n^T^J^>'^U Mt^TK (2 0 0ml) ^t\!^7L^ 

( 3 0 0 m 1 X 2 ) T'tttii LiTco w^^tk*? J; nmx-^mix^^ 

MTKM-^i/^^v^e^i^T^^^W^U (2RS, 3RS) -3- (3-:77r^ 
25 /W) -3-t KP=¥i^-2- ( (4- {\-^)'7}Vi!rxi:^^jV) y^^^yU) ^f^/l^) 
\£:^l^m=^^)\^ (19. 7g, 9 8%) ^^te^Jfi^^ttli L-C#fc„ 
IRvmax'^W: 1728. 

Anal. Calcd for CnH^FsO^: C, 59.65; H, 5.01 
Found: C, 59.35; H, 5.19. 
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^H-NMR (CDCI3) 5 : 1. 00 (3H, t. J = 7. 2 Hz), 2. 80 (IH, d, J = 3. 8 Hz), 2. 86-3. 14 
(3H, m). 3.96 (2H, q, J = 7,2 Hz), 5.01 (IH, t, J = 4.0 Hz), 6.40 (IH, s), 

7.25 (2H, d, J = 8.0 Hz), 7.38-7.60 (4H, m). 

4) (2RS, 3RS) -3- (3-:77^/H -3-t Kp^v'-2- ( (4- (hJJ 
5 yjVi^xi:^^}^) '7^:=.)V) ^5^/1-) 7°Pt:°:ty^^^yU' (1 9. Og, 5 5. 5 

^y^/l') O^iJ^/^/Kl 0 0ml)M{^. 2^^7KM-:M-y e'A7RM{5 
5. 5ml, 1 1 1 $ y^/l') <lr;llOx.T^a-C'i^^#LfCo mm:\m.%m^ 
•m^h X^tzMi. ^^'f-^V (2 0 Om 1 X 2) -CjAWUfc. ttffl?S^7K*5it)?^ 

10 r;v— ^f-:/*^f?S^H%^ii:T (2RS, 3RS) -3- (3-:77 

-3-k Kn:Srv'-2- ( (4- ( h !) 7« f^/V) 73i=/l^) ^^/U) 

P \^i!rvm. (15. 1 g , 86%) ^#fco 

mp 104-105t; 

IRvmax'^'cm"^: 1713. 
15 Anal. Calcd for C15H13F3O,: C, 57.33; H, 4.17 

Found: C, 57.42: H, 4.15. 

'H-NMR (CDCI3) 6 : 2.90-3.20 (3H, m), 5.02 (IH, d, J = 4.0 Hz), 6.39 (IH, s), 

7.26 (2H, d, J = 8.2 Hz), 7..40-7,50 (2H, m), 7.52 (2H, d, J = 8. 2 Hz). 

5) (2RS, 3RS) -3- (3-:77^/P) -3-t Kndrv'-2- ( (4- ( MJ 
20 y}Virn:^'f-)V) y ^=^)V) p^^/u) -fn}i':tym (1 0 . Og, 31. 85!)^ 

/l-)(D7-hvt Kn:79>'(2 5 0ml)^?gt^.>^:73^z:::/V7}>X7j%];/I/rv^K(7. 
5ml, 35. 0 ^ P th]) :^^)VT ^>'(6. 7ml, 47. 75U *yU) 

A.^mm^\.fz.^ mMkm'^. tK (200ml) ^M^X^m^ 

(2 0 Om 1 X 2) x-ambfco mm^^'mM^. ^mwtk. 

PtVWoi-x/V'— ■=3pf->jj,>p,^^Bg^^-C (4RS, 5SR) -5- (3-:77::^ 
jv) -4- ( (4- (hy :77V;^n^^/v) yau:=.}V) :^^)V) -1, 3-;r=¥1^y y 
v?y-2-;3-:/ (8. 2 5g, 8 3%) ^#feo 
mp 111-112'C 
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IRvmax'^^'cm"^: 1759. 

Anal. Calcd for C15H12F3NO3: C, 57.88; H, 3.89; N, 4.50 
Found: C, 57,94; H, 3.97; N, 4.38. 

^H-NMR (CDCI3) 5: 2.48-2.72 (2H, m), 4.12-4,28 (IH, m), 5.09 (IH, brs), 5,75 
5 (IH, d, J = 7.8 Hz), 6.47 (IH, s), 7.22 (2H, d, J = 8.0 Hz), 7.48-7.62 (4H, 
m). 

6) (4RS, 5SR) -5- (3-:7y=/V) -4- ( (4- (hy:7/^;t-n^5=-/^) 
•7:^:=./]^) 3-:t^f-:/Vi^y-2-:tl^ {7. Og, 2 2, S^y* 
;V) <r>:x.^J-}V (10 0ml) Wm^^m.WfmCrir V 'J ^ KimWi (14.0 

10 m 1 . 1 1 2 . 5 5 y ^/u) -^nyL, 3 BtKMiisft Lfco mim^'mm.. * ( a 

0 0 m 1) L. g^^^^/l- (3 0 0 m 1 X 2 ) T'ttffi Lf::„ mm-^myk 

-^dF•1^i^;&^bff^^$•^^T. (IRS, 2 SR) -2-T /-l- {3-yy=^M 
-3- (4- (hy 7/^:e-D^^/l') y:xu=^/l') -l-yp/^V— /l^ (5. 54g, 8 
15 6%) ^#fco 

mp 91-92T: 

IRvmax^W: 1572,. 1500, 1331. 

Anal. Calcd for Ci^HmFjNOIj: C, 58.95; H, 4.95; N, 4,91 
Found: C, 58,91; H, 5,08; N, 4,78, 
20 ^H-NMR (CDCI3) 5 : 2.49 (IH, dd, J = 13.6. 9.8 Hz), 2.96 (IH, dd, J = 14.0, 

3.6 Hz), 3.20-3.32 (IH, m), 4.62 (IH, d, J = 5. 2 Hz), 6.44 (IH, s), 7.30 
(2H, d, J = 8.0 Hz), 7,40-7.50 (2H, m), 7.56 (2H, d, J = 8. 0 Hz), 

7) (IRS, 2 SR) -2-T5/-1- (3-77::^/^) -3- (4- (hy 7/1^;^ 
n^^/V) 73^^71^) -l-:/ny-?y— 7V (5 0 Omg, 1. TS^y^/V) OT-fe 

25 ^=^y7l' (3 0ml) Wmz.A-yj\^irn'ry^\^>1tJ/i--^-l^m. (3 3 3mg, 
1 . 7 5 5 y ^/I^) *3 J:r>' 1 -^f^yl^- 3 - ( 3 -v^/ ^/^Z ^ 7 "/p \f/V) ii;V:^-J 
-f^ K-it^*& (5 0 4mg, 2. 6 3 5 y ^/l-) *3j:ai-t Kn^v'-l H-< 
V9 h y T (268ing, 1. 75^y ^^J^) JP ;t T^?g.T*J^^^# Lfr„ 

ai£??^i^7K (1 0 Om 1 ) X^miU mk^^^^ (1 0 Om 1 X 2) -ettfflLfc„ 
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vvy^- (-^^arf-^-r 1^^:31^/1'= 4 : 1) xmmLmm^^/i^-^^f-yf)^^ 
m^^^x. mmi\^^m (5 7 3mg, 71%) ^ntc. 

5 mp 206-207t: 

IRvmax'^W: 1644, 1626, 1601, 1537, 1329. 

Anal. Calcd for CaHigF^NO,: C, 65.64; H. 4.19; N, 3.06 

Found: C, 65.49; H, 4,37; N, 2.91. 

^H-NMR (CDCI3) 6 : 2. 89 (IH, dd, J = 14. 2, 10. 2 Hz) , 3. 15 (IH, dd, J = 14. 2, 
10 4.2 Hz), 3.24 (IH, brs), 4.70-4.88 (IH, m), 5.03 (IH, d, J = 3.2 Hz), 6.02 
. (IH, d, J = 8.6 Hz), 6.51 (IH, s), 6.92-7.08 (IH, m), 7.12-7.24 (IH, m), 
7.30-7.62 (8H, m), 7.70 (IH, d, J = 8.4 Hz), 8.08 (IH, d, J = 8. 2 Hz). 

mmm 1 9 e 

N- ( (IRS, 2SR) -2- (3-7^-/1-) -2-fcKn^>X-l- ( (4- (hV 
15 :7/u;tPp<5^/^) ^^i^/i') ^^/k) Ji^/u) -3-731— /i^T^nz-^^-TS: F 

(IRS, 2SR) -2-r5y-l- {3-yy=-/l^) -3- (4- (M;7/i';^Pp{ 
^/u) ya^^^/u) (5 oomg, 1. 7 5 ^ U^/H (Dm^^f- 

/U- (2 0ml) ^^lC3-7j^=/uyptf;^-=/l'^py K (.3 9 0ml, 2. 635 

V^ju) *5j;t>WPfiW* (2 Cm I) ^Mx-X^Uxm^mWhtc. SJ^?fK<£r7k 

20 ( i 0 Om 1) -e«L. ( 1 0 Om 1 X 2) T'ttW Lfci„ tttH^^^ 

'fji^-^^-ti^t^^wm^^'^xmmit^!^ (esomg, 8 9%) 

mp 134-135'C 

IRvmax'^W: 1645, 1520. 
25 Anal. Calcd for C23H22F3NO3: C, 66.18; H, 5.31; N, 3.36 
Found: C, 66.18; H, 5,40; N, 3.22. 

'H-NMR (CDCI3) 8 : 2.39 (2H. t, J = 7.0 Hz), 2.64-2.92 (4H, m), 3,08-3,36 (IH, 
m), 4.26-4.44 (IH, m), 4.75 (IH, s), 5.30-5.50 (IH, m), 6.31 (IH, s), 7,06-7,34 
(7H, m). 7.38 (2H, d, J = 6.8 Hz), 7.49 (2H, d, J = 8.2 Hz). 
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mmm 1 9 7 

N- [ (IRS, 2RS) -2- (5-^DP-2-^^r^7V) -2-t K^^v'-l- [4 
^f-? K 

5 1) 3- (5-^ on- 2 -^31— /I') -3-:t=¥y7'n tf;^>-g?a:^7^ 

5-;^p p^:t:7^>'-2-;^7/I//i^>^l 0. 12g ( 6 2 . • 2 4 5: y ^/I/) (Dx 
b^t Kn77:/80nilMtCl, 1' -:;(;/U7js;:i/ki/^$y:/-yH 1. ig 
(68. 5 ^ y ^J\d ^m^-^Mx.. ^<D^ ^ 6 ^reSli^ Ufc, r n 
^'^^yjif-/l.rc;;^X>'^*y-7^^i^!>Ait9. 81 g (3 4. 2 5!;^>'V)^^ 

10 ii.T'An;t . 6 0 'cr- 3 ^mim i^tzo Rj^m^mm^^/^ t tk-c-^i^ ig:s^T' 

/I) . B6«Ji^^#fc. 
15 Bfg^^;^^ iR*13. 8 9g IR$9 6% 

'H-NMR (CDCI3, 200MHz) 6 1.27 (3H, t, J = 7.2 Hz), 3.85 (2H, s), 4.21 (2H, 
q, J = 7. 1 Hz), 6. 99 (IH, d, J = 4. 0 Hz), 7. 53 (IH, d, J = 4. 0 Hz) ; IR (neat) 
1738, 1667, 1418, 1329, 1215, 1017 cm"^ 
2) 3- (5-^nt3-2-^3^=7V) -3-;i-^y-2- [4- ( 
20 ^-yi^JfV] T'n fc:°:^-i^^3^f^/u 

3- (5-i^P 0-2-5^^^71^) -3 -;^=¥y:/nt°;r>^^^^/H 3. 57g (5 
8. 3 2$y^/^)01, 2-i/:^V^l^^^l^l0 0m\mWi^^ll^TQQ%i^ 

mi\Li-vv^j>.(omm^'^'7-7^i^mmm2. 3 3g (5 a. 3 5y-=e/v) 

^©^^0. 5^^m#byto 4- (MJ7/u;rt3p{^/i^) ^ Kl 3. 

25 9 g (58. 35y*>'U')©l, 2-i;?p{ h^v/3i^^'2 0ml^?gSr^mT-j!jPx^ 

* yA^n-rV^'py^ -\^xmU t (-^^■^^i//S^^J^^7^= 15/1- 
9/1) . --^f-i^iOfS^fkL-C. B6«)tl^#fco 
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JR418. 30g JtZ^8 0% 
mp 87-88^:; ^H-NMR (CDCl,. 200MHz) 5 1.16 (3H, t, J = 7. 2 Hz), 3.36 (2H, 
d. J = 7.8 Hz), 4.14 (2H. q, J = 7. 2 Hz). 4.35 (IH, t, J = 7. 5 Hz), 6.94 
(IH, d. J = 4.0 Hz), 7.33 (2H, d, J = 8.0 Hz). 7.53 (2H, d, J = 8.4 Hz), 
7.55 (IH, d, J = 4.0 Hz); IR (KBr) 1721, 1659, 1418, 1329, 1285, 1236, 1155, 
1119, 1071 cm-^; Anal. Calcd for ClHhCIFsOjS: C, 52.25; H, 3.61. Found: C, 
52.22; H, 3.42. 

3) (2RS, 3RS) -3- {5-^np-2-^rc-/i.) -3-t Kp=¥v'-2-[4 

mtm&6. 47 g (4 7. 5 ^ !J^/U) q Om 1 tf^T*^ 

WL^i^h7kmit:^^^m-rhV^J.3. 59g(94. 9 5y^/l.)^^MT'JDx. 

^:/^:I^f■/^9. 2 7 2 g (2 3. 7 3 5 y ^/l.) Ov?^^/l^^^X/>5 Om 1 ^ 
M^m.W' J|Xft9. 0 9 3 g M9 8% 

^H-NMR (CDCI3, 200MHz) 5 0.99 (3H. t, J = 7. 1 Hz), 2.96-3.16 (4H, m), 3.96 
(2H, q, J = 7. 1 Hz), 5. 15 (IH, t, J = 4.2 Hz), 6.76 (IH. d, J = 3.8 Hz), 
6.79 (IH, d. J = 3.6 Hz), 7.26 (2H, d, J = 8. 2 Hz), 7.52 (2H, d, J = 8. 0 
Hz); IR (neat) 3459, 1715, 1325, 1163, 1125, 1109, 1069, 1020 cm"^ 
4) (2RS, 3RS) -3- (5->?pn-2-5"^-/U) -3-fc Kn5^t^-2- [4 

(2RS, 3RS) -3- (5-i^Dn-2-^^rnyi,) Yn^i^-2~ [4- 

{V3yjVirn;^^,V) ^l^P;i;]-rxi\f:^l^f^:x,f-jv^. 8 7 8 g (2 2. 6 0 



wo 02/059077 PCT/JP02/00532 

5 (D^^ J—JVZ Om 1 -T' h^t Kn:7 7 3 0 m 1 1 NTk^jb 

^ h y 1>A7K«4 5. 2ml (4 5. 2 ^ y^/l-) ^M^^ 

fife^H^H llXft 7 . 0 9 2 g IK* 8 6 % 

mp 150-151^); ^H-NMR (CDCI3, 200MHz) 6 3.06-3.15 (3H, nO, 5.17 (IH, d, J 
= 4.8 Hz), 6.79 (2H, s), 7.27 (2H, d, J = 8.0 Hz), 7.53 (2H, d, J = 8. 4 Hz); 
IR (KBr) 3382, 3050-2650. 1698, 1333, 1159, 1130, 1111, 1071, 802 cm"^; Anal. 
10 Calcd for C15H12CIF3O3S: C, 49.39; H, 3.32. Found: C, 49.40; H, 3.29. 

5) (4RS, 5RS) -5- (5-^i3n-2-5'^=/U) -4- [4- (^!;7>'^;^- 
(2RS, 3RS) -3- (5-:J'an-2-^3^=^7V) - B-t Kta drV- 2- [4- 

( h y -7)Virn ^fjv) ^:yx?)V\ -fu t°;t:/^6 . 918g (18. 97^y^ 
15 /u) (^-r t Kn:77i/8 Om l^^lc h ya^^/l^r 5^3. 9 7ml (28. 

. 4^y^/i/) . v^:7^=/pjjN;^;}Ny/wTv'K5. 74 g (2 0. g^y^/i') 

. jV-tj^K^xi'7\.^=7y^ -\Z.xm% L (-^=3^1^://i^^^5^y^= 3 / 1 - l / 

20 efelit^H I|X*5. 9 8 5 g 1R*8 7% 

mp 127-128°C; 'H-NMR (CDCI3, 200MHz) 6 2.54-2.75 (2H, -m), 4.25 (IH, ddd, 
4.7 Hz, 8.0 Hz, 10.1 Hz). 5.10 (IH, br s), 5.72 (IH, d, J = 7,6 Hz), 6.89 
(2H, s), 7.22 (2H, d, J = 8.0 Hz), 7.58 (2H, d, J = 8.6 Hz); IR (KBr) 3248, 
1736, 1327, 1159, 1127, 1069 cra'^- Anal. Calcd for qsHnClFsNOgS : C, 49.80; 

25 H, 3.06; N, 3.87. Found: C, 49.77; H, 2,95; N, 3.65. 

6) (IRS, 2RS) -2-r^/-l- (5-i5'np-2-5^^^/l') -3- [4- 

(4RS, 5RS) -5- (5-^PP-2-5^:3^::^7U) -4- [4- {hVy^n^ 
^/V) •^^<v?/U'] - 1 , 3-:t^-^yWl^-2-:^y2. 951g (8. 1575y 
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<b7K^^k-^b!J!>Al. 31g (3 2. 6?U^/W <^^^ /-/l^S Om 1 
fife^^ IDI*!. 3 18g 1R*4 8% 

mp 86-871:; 'H-NMR (CDCI3, 200MHz) 5 2.49 (IH, dd, J = 9. 7 Hz, 13.7 Hz), 
2.92 (IH, dd, J = 3. 9 Hz, 13.7 Hz), 3.28-3.38 (IH, m), 4.77 (IH, d, J = 4. 8 
10 Hz), 6.79 (IH, d, J = 3. 8 Hz), 6.83 (IH, d, J = 3. 6 Hz), 7.30 (2H, d, J = 
8.6 Hz), 7.57 (2H, d, J = 8.0 Hz); IR (KBr) 3100-2700, 1327, 1163, . 1117, 
1069, 1038. 802 cm"^; Anal. Calcd for CuHiaClFjNOS: C, 50.08; H, 3.90; N, 4.17, 
Found: C, 49.99; H, 3.92; N, 4.11. 

7) N- C (IRS, 2RS) -2- (5-^ u n-2-f-:t.zz/u) -2-t Kpi:^^^- 
15 1- [4- ( MJ :7/^;^n^f-7U') ^i^v^/U] o^^/V-] -4-y/U:^xni-y^u:y-l- 

(IRS, 2RS) -2-T^y-l- (5-:?PP-2-5=-:i^=;V') -3- [4- ( hi; 
y/u:tn:^^/i^) y :^z^jy'\ 7'n/N'i^-i-;d-— /VO. 1 6 8 g (0. 5 0 0-5; !J-=t 
iV) , 4-7/^:^P-l-:^>' h^i^O. lOg (0. 5 0 5:1;^/^) . 1-t Kt3^ 
20 ^y^vVV^)T^/—)Vimmnra.% (0, 5 0 3: y ^/U) ?rTirh-MJ/H0 
m 1 ^XW^ X^flt^ h 1 -a^^)V- 3 - ( 3 5 / 7"p \^JV) ^)Vif^V^4 % 

1 0 g (0. 5 0 5 y^/p) ^M-C'-Bfe^^Lfco wm. 

v-y;^?^/v^iiLfcm> #Pj^xfca»;lri^^:i^^ 
25 /V'^--#f-:/<t'9rflMLT. g6<jt/^ttfc„ 

e^l^^H Mo. 186g 1151^7 3% 

mp 201-203°C; ^H-NMR (CDCla-DMSQ-de, 200MHz) 6 2.95 (IH, dd, J= 10.6 Hz, 
14.0 Hz), 3.21 (IH, dd, J = 2. 8 Hz, 14.6 Hz), 4.66-4.80 (IH, m), 5.10 (IH, 
t, J = 4.7 Hz), 5.86 (IH, d, J = 4. 4 Hz), 6.85 (IH, d. J = 3.6 Hz), 6.91 
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(IH, d, J = 4.0 Hz), 7.07 (IH, dd, J = 7.9 Hz, 10.1 Hz), 7.28 (IH, dd, J 
= 5.4 Hz, 8.0 Hz), 7.39-7.64 (7H, m), 7.79 (IH, d, J = 9. 6 Hz), 8,06 (IH, 
d, J = 7.8 Hz); IR (KBr) 3275, 1644, 1626, 1537, 1325, 1167, 1121, 1069, 
760 cm"^; Anal. Calcd for CjsHmClF^NOijS: C, 59.12; H, 3.57; N, 2.76, Found: 
5 C, 59.05; H, 3.47; N, 2,49, 

mmm 1 9 s 

N- [ (IRS, 2RS) -2- (5-^Pn-2-^J^=/l') -2-1: Ko^^v'-l- [4 
- (MJ7/V;t-Pp<5^/^) ^l^i^^/l-l :^^JV] -6, Kn-5H-^vy [a] 

10 (IRS, 2RS) -2-T5:/-l- (5-^130-2-^3:^=/^) -3- [4- (hy 
'J/V^^n^f.'f-^V) -7:1.:=.;^] •:fuy-^:y-l-:^^jVO. 235g (0, 700^y^ 
71-) s 6, r-v't Kn-5H-^W [a] v^;?' P^^-r 1 -:!(7/l^/J?:/i?0 . 1 

3g (0. 7o^y^7^) , 1-t byry-zuTK^p'^o. iig 

■ (0. 7 o^^^M ^r'^V^hV;vioml^xmW\^f^i}^hi-=^^i\---&- 
15 (s-v'p^f^/i'T^yr/p tvv) %\^^ 13g (0. 70^ 

20 e^i^^ llXftO. 2 98 g 11X^8 4% 

mp 184-185^:; 'H-NMR (CDCI3, 200MHz) 6 1.94-2,06 (2H, m), 2.15-2.24 (2H, 
m), 2.67 (2H. t, J = 5.8 Hz), 2.86 (IH, dd, J= 10. 5 Hz, 14.5 Hz), 3.09 (IH, 
dd, J = 4.5 Hz, 14.1 Hz), 4.25 (IH, d, J = 4.0 Hz), 4.63-4.76 (IH, m), .15 
(IH, t, J = 3.8 Hz), 5.83 (IH, d, J = 8.8 Hz), 5.91 (IH, td, J = 5.3 Hz, 

25 11.8 Hz), 6.19 (IH, d, J = 11.8 Hz), 6.84 (2H, s), 7.00-7.21 (3H, m), 7.33 
(2H, d, J = 8.0 Hz), 7.57 (2H, d, J = 8,0 Hz); IR (KBr) 3283, 1638, 1526, 
1327, 1161, 1125, 1069 cm"^; Anal. Calcd for C26H23CIF3NO2S: C, 61,72; H, 4.58; 
N, 2,77. Found: C, 61.57; H, 4.35; N, 2.71. 
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1, l-i^^^/t'J^^/l- (IRS, 2 SR) -2-t Ka'3rv'-2- - 
1- ( (4- {VVyji-:^n^f-/v) y 3^=^/1^) 3i^7^:i7/w^p« — b 

1) y-:;'i/:^7/V7Ky^ (5 0. Og, 4 O 6 5 (Ov" h^t Kn 7 
7>' (2 5 Om 1) l'-;&yl-/}?^/^tr-;^-lH-|'5^i/-^^ (7 2. 5 

5 g , 4 4 7 5; y ^SrSDii. ^?g.-C' 3 0 ^^MW Lfc„ / 

(8 2. 9g, 48 75y^/l') ^JPx.. 3 O^Mi^tibfCo 
(200ml) *5j;tJ«7K (200ml) SrJbB^. St^TKS^p 
H;aS7^::^£5*l?i5'^yS^Srj!lP;tfCo ^l&^S?:!*®^^^/^ (4 0 Om 1 x 2) -Cj* 

^^1^:/:a^e>S^^$*T. 3-::*-^y-3- (4-1^^ v^/^) -Zfn If ;r Vil^f^/K 1 
3. 3 g, 1 7%) tr#fco 
mp 60-611: 

IRvmax'^W^- 1744, 1699, 1651, 1634, 1595, 1553. 
15 Anal. Calcd for CioHuNOj: C. 62.17; H, 5.74; N, 7.25 
Found: C, 62.17; H, 5.86; N, 7.22. 

^H-NMR (CDCI3) 6 : 1.26 (3/7H, t, J = 7. 2 Hz), 1.35 (18/7H, t, J = 7. 2 Hz), 
4.00 (2/7H, s), 4.18-4.40 (2H, m). 5.77 (6/7H,- s), 7.61 (12/7H, d, J = 4. 8 
Hz), 7.74 (2/7H, d, J = 4.8 Hz), 8.71 (12/7H, d, J = 4.8 Hz), 8.83 (2/7H, 
20 d, J = 4.8 Hz), 12.44 (6/7H, s). 

2) 3-:^^y-3- (4-lf y v?/W 7'of:^>'gg^f^/l' (1 3. 9 g, 72. 0 

^y^/v) <Di, bdf^/zn^v (1 0 0ml) ^^C7K*{^:■:^ h y A (6 

0%t6i4, 2. 8 8 g, 7 2. 0 ^ymyiMT.. ^filfS O^^^LfCo 

SiS?ig<554'J-4-hy:7/k;4-n;><^/^-<^>?/l/:/p5 K (1 7. 2g, 7 2. 0 5 
26 y ^/^) (Dl, 2 -i^p? b ^i^::^^ ( 5 0 m 1 ) ^?£^^gT mm.-kM^X 
4B#^m^Lfc„ SJS^^SttK (3 0 0ml) ©flci^t'. i^S^^^^/l- (5 0 Om 1 

T'«^Mli®*birc. a^^^*v'y*^/^*7A^^•7^i5^7 7^- (--di-f- 

i^:g^^a:^/u=4 : l) T'lt^U g^^^^/^ ^^i^i^J: tJH^^^-^T. 3 
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-:t^y-3- {4-lf y v^/H -2- ( (4- {Y\)y;v:^u ya^=^M 
)V) yntr;t^'^:3^^/l- (10. 9 g, 4 3%) ^#fCo 
mp 64-65*^ 

IRvmax'^W: 1738, 1699. 
5 Anal. Calcd for Q.^^^^^{. C, 61.54; H, 4.59; N, 3.99 
Found: C, 61.61; H, 4.44; N, 3.93. 

'H-NMR (CDCI3) 5 : 1.11 (3H, t, J = 7. 0 Hz), 3.39 (2H, d, J = 7.4 Hz), 4.11 
{2H, q, J = 7.0 Hz), 4.56 (IH, t. J = 7.4 Hz). 7.35 (2H, d, J = 8.0 Hz), 
7.54 (2H, d, J = 8.0 Hz), 7.66-7.78 (2H. m), 8.76-8.88 (2H, m). 
10 3) m\M^{^. 14g, 5 9. 8 5: y^/U-) ©v?Ji5^/pjc— -r/l^ (2 0 Om 

1 ) wm-cim\'cits^^'r hp!>A(4. ssg, i2o?y ^/v) ^inx.TM 

T-3 0^SI*^Lfco 5f:^tF^6*U 6?g{:i3-;e-=^.y-3- (4-lfyv?/» -2- 
( (4- {\')>yfVirxi:f-^}V') 73i=7U) p«5^7^) f ^^^/^^^^yi^ (10. 

5 g, 2 9. 9 ^ y^/l') (Dv^^J^f-yl^J^-x/L- (50ml) ^^^APx.T^?fi-e 3 

15 o^^m# Ufco mM\- 1 MM^iPx.x^ Ml-^?P«W7k 

^pH:dS8(^:/^§^T^jBXL. g^m^f^/l- (3 0 Om 1 X 2) "X^ttlii bfco ttl±l^^ 

#j^ixy:^7^/i';(7 7Ai5^p-r hi/7:7.f- (g^^^xf^/i.) x-^igiu t^-l'yT'af 
-=3r1^:/J;l9S^H^H$■ftT. (2RS, 3RS) -3-t Fn^->-3- 
20 (4-t°y>'.'^) -2- ( (4- (bU >'/V;^-n.p{^/y) >'3i::^yl') ^^/w) T'nt''^ 
(9. 5 2g, 9 0%)Sr#fc„ 

mp 78-80*0 

IRvmax™"cm"^: 1726, 1630, 1618. 

'H-NMR (CDCI3) 5 : 0.98 (3H, t, J =7. 4 Hz), 2.72-2.82 (IH, m), 2.90-3.20 (2H, 
25 m), 3.58 (IH, d, J = 2.6 Hz), 3.97 (2H, q, J = 7.4 Hz), 5.21 (IH, s), 7.16 
(2H, d, J = 8.0 Hz), 7.40-7.70 (4H, m), 8.59 (2H, d, J = 6. 2 Hz). 
4) (2RS, 3RS) -3-t Kcidr$/-3- (4-t°y v^/L) -2- ( (4- (MJ 
'7)Vii-xi:^^)V) :7 3.^/1.) :^=f-)V) -fxi^f-^^ym.^^)^^ (9. 3 6g, 2 6. 5 

^y^/u-) (0:^^;-!^ (4 0mi) mm^. 2^^7k^^b-^hy >>.i.7KM (2 
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6ml, 525 u^y^) ^M^xmm.x-mmmw\^tc. K^^^^im^mkxmi. 

t U/cli. ^?nmW7K»x.pH=Sr 6 icp^u S^^^f->'V (2 O Om 1 X 2) X 

^M5feL (2RS. 3RS) -3-t KP^iX-S- (4-t°i;v'/V) -2- ( (4- 
5 {h])yMn;i'rM y^^/U) ypt';^^^ (7. 8 g, 9 0%) ^ 

IRvmax^cm-^: 1725. 

'H-NMR (CD30D)S: 3.10-3.24 (3H, m), 5.26 (IH, d, J = 4.8 Hz), 7.34 (2H, d, 
J = 8.0 Hz), 7.49 (2H. d, J = 8.0 Hz), 8.07 (2H, d, J = 6. 6 Hz), S. 73 (2H, 
10 d, J = 6.6 Hz). 

.5) (2RS, 3RS) -3-t KP=¥i/-3- (4-fy v?/l^) -2- ( (4- (MJ 
y 1^:^X2 ^^'^/v) ya:.=^;u) p{^/u) Zfn\f:ti/m. (.7 , 8g, 2 4. O^U^/l') 
(D'rVy^Yxiyy^ (lOOml) m^K^ v'7zc=7WlN;^3j^y/UT>?K (4. 
6ml, 21. 3-S;y^;^) <i: h y^f^/VT^i^ (6. 76ml, 48. 45:y'=e 
15 ■ /U-) mmmmW.\^fz.. tR {2 0 0ml) <lriJP;t-CB^^ 

. a:.^;V ( 2 0 0 m 1 X 2 ) T'ttffl L.f^„ tttBIS^ISlH:t:^7K-e» ^tKM^"^ 

(-.ds-f-^- : mk:x.^;}^= 1:1) -C'ffil^ Li^-f VZfu \f;Va:.-y^;\.-^^^:yii> 
hW^^^^X (4RS, 5SR) -5- (4-b°yv?/V) -4- ( (4- ( h y :7/V;^ 
20 np<f-7V) :73.::^/v) pt9=-/v-) -1, )) V'i/-2-:^iy (2. 5 0g, 5 

8%) ^nt^. 

mp 212-213^: 

IRvmax'^cra-': 1755. 1609. 

Anal. Calcd for CieHigFjNgO^ : C, 59.63; H, 4.07; N, 8.69 
25 Found: C, 59.71; H, 3.99; N, 8.56. 

'H-NMR (CDCI3) 6 : 2.20-2.48 (2H, m), 4.26-4.38 (IH, m), 5.33 (IH, brs), 5.80 
(IH, d, J = 8.2 Hz), 7.16 (2H. d, J = 8.0 Hz), 7.33 (2H, d, J = 6.0 Hz), 
7.56 (2H, d, J = 8.0 Hz), 7.68 (2H, d, J = 6.0 Hz). 

6) (4RS, 5SR) -5- (4-fc°yv^/k) -4- { (4- (by:77U:^o^f^/lx) 
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:7a.=/^) -1, 3-;t^f->/yv'i/-2-:t:/ (5 0 0mg, 1. 55^V 

^/U) (DT±h=-YV^l- (5ml) mmc-m^i^-t-y^/l^ (4 0 6mg, 1. 

8 6 5 y^/u) *3it)«v'^^;^T^y t°y >;f^^ (1 9. 6mg, o. le^y^^u) 
^M^. (20ml) ^M^xmm^^^i- (2 

5 om 1 X 2) -ettW Lfco ttlli?^^^ln:fei^7KT'i5fc^L. iE/jcM-^iJ^'^^v^e^ A-e 

^^^^i^®* bfco mmmm=^'^/i^—^^-^yi)^ ^s^^h ^-^r ( 4 r s , 

5SR) -2-:^^y-5- (4-bfyv'/i') -4- ( (4- ( h y 77l^;^n7«^/^) y^z. 
^/V) 7^ ^/v) -1,3 y 3 1 , 1 -i^y^ ( 5 

7 1 m g , 8 7%) ?r#fe„ 

10 Rip lee-iest) 

IRvmax'^cnf': 1821, 1726. 

Anal. Calcd for C21H21F3N2O4: C, 59.71; H, 5.01; N, 6.63 
. Found: C, 59.65; H, 5.05; N, 6.34. . . 

■ 'H-NMR (CDCI3) 8: 1.48 .(9H, s), 2.61 (IH. dd, J = 14.2, 8.0 Hz), 2.91 (IH, 
15 dd, J = 14.2, 5.4 Hz), 4.80-4.98 (IH, m), 5.67 (IH, d, J = 7.0 Hz), 6.84 
(2H, d, J = 8.0 Hz), 7.13 (2H, d, J = 6.0 Hz), 7.37 (2H, d, J = 8.0 Hz), 
8.54 (2H, d, J = 6.0 Hz). 

7) (4RS, 5 SR) -2-:t=3ry-5- (4-lfy v?/l^) -4- ( (4- (by :77i. 
:fnp{f-/u) -70^=./^) -1, ^-ir^^-/^)^yv-^-^}Vit.vm.\, 1- 

20 v'^ ( 5 0 0 m g , 1. 1 8 ^ y ^/t-) iJ' /-/l- ( 2 . 8m I) \^ 

0. sNTk^jk-^hy (2. smi, 1. 40^ y^;^) 

;!]px.^ia-t?i^^^#Lfco mm^if^ (2oini) ^M7Lxwm.:^'5-)v (20m 
1 X 2) T'ffimLfco mm^mym^xm^x.^ mmc^^^'y^j^x^m 

25 9 1 m g , 8 3%) ^#fc„ 
mp 198-200^: 

IRvmax'^^'cm-^: 1682, 1605, 1528. 

^H-NMR (CDCI3) 5 : L35 (9H, s), 2.72-2.82 (2H. m), 3.61 (IH. brs), 4.11 (IH. 
brs), 4.65 (IH, d, J = 8.6 Hz), 4.99 (IH, s), 7.20 (2H, d, J = 8.0 Hz), 7.36 
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(2H, d, J = 6.0 Hz), 7.51 (2H, d, J = 8.0 Hz), 8.61 (2H, d, J = 6. 0 Hz). 
«^J2 0 0 

4-7/U;to-N- ( (1 S, 2R) -2-t Kn'3rv'-2- {4-\i']}i^M -1- ( (4 
5 ^ F 

1) 1, l-'t^:^J-;V3^'}-;v {IRS, 2 S R) -2-t: KpdE^->-2- (4-f !J 
JV) -1- ( (4- (hVy^i^:tn:^=f-/u) y:^=^;v) ;^=^fV) ::j^'f-jvi3 jw<:^— V 
(3 0 0mg, 0. 7 Q^])^/V) \Z.V)}yf\^:tr2mk ^M^. 

1 0 Lfco mimz. i ^imit-r y y ^j^^imm ( i o m i ) ^n^. 

10 zn^/t^ (2 Om 1 X 2) T'ttffi tfc, ttTO^^fP:^M7KT'i5fc?#-U ^TKW-^i/ 

hW^^%^X (IRS, 2SR) -1-r%J-\- (4-l^y v?yu) -3- (4- 
iJ7/l':^Pp«^/l') 70^=71^) -l-7'^3/^V-/^ (ISSmg, 6 0%) ^#fco 
rap 97-98*'C 
15 IRvmax'^W: 1603, 1418. 

'H-NMR (CDCI3) 5 : 2.43 (IH, dd, J = 13.6, 10.6 Hz), 2.71 (IH, dd, J = 13.6, 
2.8 Hz), 3.30-3.42 (IH, m), 4.74 (IH, d. J = 4.4 Hz), 7.23 (2H, d, J = 8. 2 
Hz), 7.35 (2H, d, J =. 6. 0 Hz), 7.55 (2H, d, J = 8. 2 Hz), 8.62 (2H, d, J = 
6.0 Hz). 

20 .2) (IRS, 2 SR) -2-T^y-l- (4-fc°yi?/W) -3- (4- (h y 

xi:^f-)V) y:x.z=.)V) -l-ypy-?y— (7 Omg, 0. 24$y^/V) ©T-fe h 
^hy/l' (5ml) W^\^A.-y)Virxi'ry9VV)3)V^l^m. (45mg, 0. 2 
4 ^ y ^/W) *5 i tJ« 1 -^^7^ 3 - ( 3 =f-f^T ^ y >^ n tf/v) ^ )Vif^x>y{ ^ F • 
i|:^ii(6 8mg, 0. 3 5 ^ y ^/W) *5 J:t; 1 -t Fn ^^^v^- 1 H-<vy> y T 

25 (36mg, 0. 24^y ^JV) ^Anx.T^fi-e«*# Lfc„ SJS^^^tK 

(10 0ml) T*^f^U g^^^^/V (1 0 Om 1 X 2) T'tttULfc^ 1 
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^mH:^^ (5 5mg, 5 0%) ^#fCo 
mp 239-243t: 

IRvmax'^W: 1638, 1620, 1603. 

^H-NMR (CDCI3+CD3OD) 6 : 2.80-3.00 (2H, m), 4.70-4.92 (IH, m), 5.05 (IH, brs), 
5 7.00-7.60 (13H, ra), 8.07 (IH, d, J = 8.4 Hz), 8.50-8.62 (2H, m). 

^mm 201 

1, (IRS, 2SR) -2- (6-^ n o-3-t:°y v'/l^) -2- 

t Kn^s-i^-i- ( (4- (MJ 7/U;^-D^'5^/v) ^cc^/i^) yt'^ji-) :x.^)V^)V/^ 

10 1) 6-^PP-3-lf]J v'>':^;/I^7l?>'^ (1 0 g, 63. 5^y^/V)<Dxh^ 
t Kn:77V(l 5 0ml)^MJ-l, r ^tS)Vifs=.)Vy^:K-\}^-y{ %^-/^)V {\ 
1. 3g, 6 9. 8$y^/l-) ^Mtl^ 3 O^^^JfliiMLfCo S«^Mfi> v 
p:/^^yai5^/U-r:/;t^-;/>J?Ait (1 0 g, 3 4. 9^!J^/V) ^JPx.. MT'3 
05^^#Lfc„ SJS^I-tK (200ml) ^Aflx.. g^^^^/U (2 0 0 m 1 X 2) 

t fc. ^ y :^ ^r^Vl'i? 7i.^n-^hi^'7:7^-(^drf-^: ^^.^ ^/u=4 : 

1) -effiMU 3-(6-^ap-3-t°IJv»/W)-3-;^^y7'nt''^^^zc5^y^(9. 

2 8 g, 6 4%) m^m^mt vxnt.o 

IRvmax^W: 1740, 1694, 1628, 1584. 

20 ^H-NMR (CDCgS: 1.16 (3HX3/5, t, J = 7.4 Hz), 1.24 (3HX2/5, t, J = 7. 0 
Hz), 3.88 (2HX3/5, s), 4.04-4.24 (2H, m), 5.58 (1HX2/5, s), 7-29 (1HX2/5, 
d, J = 8.0 Hz), 7.37 (1HX3/5, d, J = 8.0 Hz), 7.90 (1HX2/5, dd, J = 8. 0, 
2.6 Hz), 8. 11 (1HX3/5, dd, J = 8. 0, 2.6 Hz), 8.66 (1HX2/5, d, J = 2.6 Hz), 
8.81 (1HX3/5, d, J = 2.6 Hz). 

25 2) 3- (6-ii^PP-3-fy v^/l^) -3-:t=aryyplf:t>'^^^y^ (9. 0 g, 

39. 5^y^/^)(Di, 2-p?( h^->^^> {5 0ml) mmi^Ti^mit'f-hv 
i6o%m^, 1. 5 8g, 3 9. s^y^/i-) ^Tk^TMx.. mm.-v\2mm 

WiW hfto E}^^m(Dfp\c yjv'^xx p{ ^jv^v'-^jv-fn ^ K ( 9 . 4 s g , 
39. 5^y^/u)<Di, 2-i;?pt ^:3rv'3l^:/ (5 0 ml) ^?gSrrgTU R/S 
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?S^^ST*»a#Lfco Rmm^Tk (200ml) <D^Km^\ maMW^^M 

X.. mm^^^ji^ (2 0 om 1 X 2) T*ttmbfc„ mmm^ii^ioxumiikm^x^m 

U'rh^7'7y[- ih^U=^y:mm:^^/U=l : 1) T'M^LS- (6-^Pn-3- 
5 f Ui^'/t') -3-:^-'3E^y-2- ( (4- {Y))yjl':^n^^jv) y^^^ju) pf^/u) 
n fi^^-^^^/l- (14. 2 g . 93%) ^m^mUJ^I^^ii UT#fCo 
IRvmax^'craT^: 1740, 1694, 1582. 

^H-NMR (CDCI3) 5 : 1.13 (3H, t. J = 7.0 Hz), 3.40 (2H, d, J = 7.4 Hz), 4. 12 
(2H, q, J = 7.0 Hz), 4.54 (IH. t, J = 7.4 Hz), 7.35 (2H, d, J = 8.4 Hz), 
10 7.44 (IH, d, J = 7.0 Hz), 7.53 (2H, d, J = 8. 4 Hz), 8. 16-8.24 (IH, m), 8.95 
(IH, d, J = 2.6 Hz). 

3) M^\:M^ (9. 8 9 g, 7 2. 6 ^ !) ^/U) Ov^^^yUoi— x^l^ (1 5 Om 

1) ^^^^:7k^'^t;2^^>J7*•:^^y i>A (5. 4 9g, i4 5.^y^/P) ^m^xmm. 

XBO^mWLfz.. ^^«fe;Sr5*U ^miCS- (6-iJ'n.a-3-lf yv'M -3- 

15 :t^y-2- ( (4- (h y^/Pitci^^/^) 7a^c^/u) ^^/u) ypt:■;?^y^Jl^ 

/^(I4g. 36. 35y ^JU) (D-:>^^/U:n-^yU (50ml) m^^M^X^ 

m.x 3 0 ^miW tfco tIc^t. i m^mm^MK.x^^y^ u mc^(2 

■ 0 Dm 1) (3 0 Om 1 X 2) T'ttW Lfc„ ttai^«*5 j;TJ« 

20 v'y;*y/l';«77Ai{^n-v'ht/77>f-(--=ar-9->:g^^:n5^/V=4: i)-effi^U. 
(2RS, 3RS) -3- (6-^^Pn-3-t°y v^/k) -3-t Kn=^v'-2- ( (4- 
( h y :7/^;^p p{ ^71/) 731=/^) pi ^/P) y p ( 9 . 3 2 g , 6 

6%) ^m^m^^tLxmc^ 

IRvmax^'crn"^: 1728, 1618, 1588, 1568. 
25 ^H-NMR (CDCI3) 5 - 0.95 (3H, t, J = 7.0 Hz), 2.92-3.18 (3H, m). 3.35 (IH, d, 
J = 2.4 Hz), 3.92 (2H, q, J = 7. 0 Hz), 5.04-5.12 (IH, m), 7.20 (2H, d, J 
= 8.2 Hz), 7.32 (IH, d, J - 8. 4 Hz), 7.50 (2H. d, J = 8.2 Hz). 7.73 (IH, 
dd, J = 8.8, 2.8 Hz). 8.38 (IH, d, J = 8. 4 Hz). 

4) (2RS, 3RS) -3- (e-iJ'Pn-S-fy v>7^) -3-t KP'¥i/-2- ( (4 
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- iYV:7ju:^nyf.^;u) yau-jv) -fny^-^^y'^zT.^)^ (9. Og, 2 

3 . 2 5 y ^)v) (D;<^y-ju (2 3ml) wm^. 2m^7kmihi- h V ^j^yi^m 

m (2 3. 2ml, 46. 4^}} ^/U) t:MK.xmU-VimmW Lfco Rmmt: 1 

m^mm-^mis^t ufcrn, mimw:^^M^pHt:8{cmmu m^^^^i^ (2 0 

5 Om 1 X 2) T*ttl±iLfc„ ttmigSr7K*5cttJ«ia^^m7Kt?'a?tt. feE^KM-^iJ^'^ 

, ^^$*T (2RS, 3RS) -3- (e-^nP-S-fy ^^/l^) -3-b: Kp^;/- 
2- ( (4- (MJ:7/W:^apt^/v) pt^/v) if (7. 4g, 

8 9%) ^#fc, 
10 mp US-Met) 

IRvraax'^^'cm"': 1715, 1591, 1464. 

Anal. Calcd for C16H13NO3CIF3: C, 53.42; H, 3.64; N, 3.89 
-Found: C, 53.48; H, 3.93; N, 3.66. 
^H-NMR (CDCI3) 5: 2.90-3.20 (3H. m), 5.11 (IH, d, J = 4.4 Hz), 7.24 (2H, d, 
15 J = 8.4 Hz), 7.33 (IH, d, J = 8.2 Hz), 7.49 (2H, d, J = 8.4 Hz), 7.78 (IH, 
dd, J = 8.2, 2.2 Hz), 8.35 (IH, d, J = 2. 2 Hz). 

5) (2RS, 3RS) -3- (6-^PP-3-t'y v'/U) -3-t Kp^v'-2- ( (4 

- (hy 77^;rpp<5^/p) yzc^/U) ^^)V) -fn^fHr^ym. (5. Og. 13. 9 
%y>^;v) (DThyii KP77i^ (1 5 0ml) mmi^. ^^;vitsy^it.3 )VT 

20 K ( 3 . 3ml, 1 5 . 3 $ y =^>V) i h y J^^/^T 5V(2. 9ml, 20. 

g^y^/i-) trjnx.. iBfFHiM«ufc„ mm.^imi%.. tK {2oomi) 
i\^7Lxnm.=^^)v ( 2 0 0 m 1 X 2 ) T'ttffl Lfco tttt}^^ 1 ^-mm. m^-m 

25 -^=3^-y-^^*^bS^^^-^T (4RS, 5SR) -5- ( 6 -i!' p u- 3- 1° y v^/W) - 
4- ( (4- {\'3yjV:^rL:^=f-}v) y a:.:^}V) ^^jv) -1, 3-ar^'^V'^) ''J':/- 
2-^:y (4. 2 9g. 8 7%) ^#fc„ 
mp 176-I771C 

IRvmax°""cnr^: 1767, 1590, 1568. 
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Anal. Calcd for Ci^Hi^NAClFs : C, 53.87; H, 3.39; N, 7.85 
Found: C, 53.86; H, 3.57; N, 7.66. 

'H-NMR (CDCl,) 6: 2.22-2.50 (2H, m), 4.26-4.40 (IH, m), 5.16 (IH, brs), 5.84 
(IH, d, J = 8.0 Hz), 7.16 (2H. d, J = 8.0 Hz), 7.43 (IH, d. J = 8. 2 Hz), 
5 7.57 (2H, d. J = 8.0 Hz), 7.73 (IH, dd, J = 8. 2, 2.6 Hz), 8.41 (IH, d, J 
= 2.6 Hz). 

6) (4RS, 5SR) -5- (6-i5^cin-3-fc°y>W -4- ( (4- (hy:77V 
;ri3^5^/l^) ^^/u) -1, 3-;^-^1^yy v;'>'-2-;fi^ (5 0 0mg, 

1. 4 0^y-=e/H (or-^\'^Y)i,v (5ml) mmz.-zmm.i^-t--:r^)V (3 6 

10 7mg, 1. 6 8 $ y^/l^) joJzOfv'^^/l.r^/ey (1 7mg, 0. 14 

^jjpii, ^M-e2BfrHiti#Lfco mm^^m^. * (,20mi) t'# 

f?U (2 0ml X 2) T^ttmUfco ttffi«^fP:t:fcKT'»U 

^*$-^T(4RS, 5SR)-5-(6-:i7PP-3-lflJv>/>)-2-;t=2^y-4-{(4 
15 - (,y))y}Virxi^=f-)V) y=^=^/u) ^'^/u) -i, 3-^=¥f->^y i;'>'-3-;(7/Uj}? 
1 , 1 -v^p< ^/uji^^/i^ ( 1 . 1 9 g , 9 3 o/„) 
mp 170-174'C 

IRvmax'^cm"': 1821, 1723,. 1464, 1362. 
Anal. Calcd for C2iH2oN204ClF3: C, 55.21; H, 4.41; N, 6.13 
20 Found: C, 55.44; H, 4.28; N, 6.22. 

^H-NMR (CDCl3)6: 1.49 (9H, s), 2.60 (IH, dd, J= 14.2, 8.8 Hz), 3.01 (IH, 
dd, J = 14.2, 5.2 Hz), 4.82-4.96 (IH, m), 5.70 (IH, d, J = 7.0 Hz), 6.85 
(2H, d, J =8.0 Hz), 7.18 (IH, d, J = 8. 4 Hz), 7.36-7.46 (3H, m>, 8.27 (IH, 
d, J = 2. 2 Hz) . 

25 7) (4RS, 5 SR) -5- (6-^PO-3-tfy >:;>/U) -2-;r^y-4- ( (4- 

mi, l-v^P^^/V^^^/I^ (6 0 Omg, 1. 3 1 5: y^yu) (Dpt^J'/— (3. 
1ml) iCO. 5N(Dykm<[:i-hV^J^p^^y-JUmm (3. 1ml. 1. 555 
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mm^^^/i- (5 om 1 X 2) x^mm vt^o ^]m^mi-^my^xmw\^. «w 

^XUm^a^m ( 3 2 1 m g , 5 7%) Sr#fCo 
mp 157-158t: 
5 IRvmax°"'cm-i: 1682, 1618, 1588, 1522. 

'H-NMR (CDCI3) 5: 1.34 (9H, s), 2.70-2.90 (2H, m), 3.85 (IH, brs), 4.09 (IH, 
brs), 4.62 (IH, d, J = 8.8 Hz), 4.96 (IH, s), 7.24 (2H, d, J = 8.0 Hz), 7.35 
(IH, d, J = 8.0 Hz), 7.53 (2H. d, J = 8.0 Hz), 7.73 (IH, dd, J = 8.0, 2.6 
Hz), 8.4 (IH, d, J = 2.6 Hz). 
10 Hii^J 2 0 2 

N- ( (IRS, 2SR) -2- (6-i^PP-3-fc°yi^7l-) -2-t: Kd^v^-I- ( (4 
- {h]}y/Virn)^.=f-;v) y :c=.;v) ^^/>) ji^/i^) - A:-y ;U:tn-i-'j-y ^ 

■ 1) 1, l-^J;^^)V=r:.f-;V {IKS, 2 S R) -2- ( 6 n P- 3-lf D i^/V) 
15 -2-fc KP^i^-1- ( (4- ( Mf :77^:tP7^^>'^) 7:^=/^) y^J-jl^) :r.^jVjtj 
7W<5^- h (880mg, 2. 045 P ^/l^) id Ml y/u:ttiBm (Sm l) ^ot: 

xmx.^ 10 ^mwLtco tk (2 0ml) T*^u mm^^/i- 

(2 Om 1 X 2) T-ttWLfc. mm^maimAx^u m^mm-^i^^^^iy^ 

20 ^$-itT(iRs, 2 SR) -2-r5y-i- (e-^pp-a-fc-y -3- (4- 

iVVyjl^:tu;i^/U) 7^=71-) -l-y^P^NV-zV (602mg, 89%) ^# 
mp 103-104'C 

IRvmax'^cm-^: 1588, 1568, 1460. 
25 Anal. Calcd for C15H14N2OCIF3: C, 54.47; H, 4.27; N, 8.47 
Found: C, 54.57; H, 4.19; N, 8.39. 

^H-NMR (CDCI3) S : 2.42 (IH, dd, J = 13.6, 10.4 Hz), 2.76 (IH, dd, J = 13.6, 
3.0 Hz), 3.30-3.44 (IH, m), 4.76 (IH, d, J = 4.4 Hz), 7.24 (2H, d, J = 8.4 
Hz), 7.36 (IH, d, J = 8.4 Hz), 7.55 (2H, d, J = 8. 4 Hz), 7.75 (IH, dd, J 
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= 8.4, 2.2 Hz). 

2) (IRS, 2SR) (6-^ P n-3-t°y v^>'t') -3- (4- 

(hJJ 73.:::/^) -l-yp^^V^/^ (2 5 Omg, o. 

^ju) (Dr±V^hV/i- (1 5ml)mm\c4:-yju:tvii-y^u>':f3/i^:^:^^ (i 

5 4 4mg, 0. 7 6 5 y^/V) *5j;tJ«l-a:^/W3- (3-j?^^/^T^/"7"a tW) 
*/^#v^^ ^ K (2 1 8mg, 1. 1 4 $ y ^71-) j3 1 -t Kp ^tx- 

1 H-^i/)/ h y ry-zw (iiemg, o. re^y ^/u) ^;!jBx.T^Mr'« 

mWl^fCo SlS;a£^7K (1 0 Om 1 ) l?#f?U St^^^^'l^ (1 0 Om 1 X 2) t? 

10 ?^@*Lfc. ag#>^g^^:^f-/V— ^=¥f-i/A:'bff3^^$-ltT. (3 

2 4 m g , 8 5%) ^#yto 
mp 188-189°C 

IRvmax^'^cm-^: 1642, 1626, 1601, 1534, 1462. 

Anal. Calcd for C2sHi9N20ijClF4 • 0. 2HjjO: C, 61.66; H, 3.86; N, 5.53 
15 Found: C, 61.56; H, 3.91; N, 5.37. 

^H-NMR (CDCI3) 5 : 2.89 (IH, dd, J = 14.6, 11.0 Hz), 3.08 (IH, dd, J = 14.6, 
4.4 Hz), 4.04 (IH, brs), 4.68-4.84 (IH, m), 5.13 (IH, d, J = 3. 6- Hz), 6.04 
(IH. d, J = 8.4 Hz), 6.92-7.20 (2H, m), 7. 22-7. 70 (8H, m), 7.82 (IH, dd, 
J = 8.0, 2.6 Hz), 8.09 (IH, d, J = 8. 0 Hz), 8.44 (IH, d, J = 2.6 Hz). 

20 mmm2os 

N-((1RS, 2 SR) -2- (e-iJ'np-s-fy -j:;^/!/) -2-t KP=¥iX-l- ( (4 
- {h])y/^:tn^=f-;u) 7^r^;u) pf^;u) =i^^ju) -3-7^^/^7"p/^°VT ^ 
K 

(IRS, 2SR) -2-T^y-l- (6-^on-3-t°y v'/V) -3- (4- (hV 
25 y/u:tn;i=f-/u) y^^ju) -l-zfn/</^jU (2 5 0mg, 0. 7 6 ^ }) 

(Omm^f-^^ (1 0 m 1) S-^cn^/^yp P y K ( l 6 Sm l , 

1 . 1 3 5 y ^/u) 43 iD^mnfiW^K (10ml) ^Mk.xmm.x'm^mw ltzo 

K^^:^ (1 0 Om 1) T'WU (1 0 Om 1 X 2) T*ttffiLfc„ 
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m^mm=^f-/u-^^f-y:i,^p,u^^-^^xmmi\:^m ( 3 o 2 m g . 8 6%)^ 
■ ntco 

mp 149-150'C 

IRvmax^W: 1651, 1541, 1456. 
5 Anal. Calcd for C24H22N2O2CIF3: C, 62.27; H, 4.79; N, 6.05 
Found: C, 62.44; H, 4.96; N, 6.05. 

'H-NMR (CDCI3) 5 : 2.30-2.50 (2H, m), 2.60-2.92 (4H, m), 3.90 (IH, s), 4.24-4.40 
(IH, m), 4.80-4.90 (IH, m), 5.36 (IH, d, J = 8. 2 Hz), 7.00-7. 40 (8H. ra), 
7.48 (2H, d, J = 8.0 Hz), 7.56 (IH, dd, J = 8. 0, 2.6 Hz), 8.32 (IH, d, J 
10 =2.2 Hz). 

^MM 2 0 4 

1, l-J^^f^/V^f^/l- (1 RS, 2RS) -2- (6-^np-2-t:'i;v?7lx) -2- 
t Kt3ds-i/-l- ( (4- (hy7/v:^a^f^/u) y:x^=^/i') ^'f-jV) zc^^jv^jv^^ 

15 1) ^-'!7XiXX-2-yd^)^Jl^-)3)Vi^l^n. {\Q Z, 63. 5 $ D ^/I/) <^-r h 7 
tKa:7yXl50ml) ^m'C 1,1' -;&/^7j?r^/Hf 1 H— f ^ ( 1 

1. 3g, 6 9. 8 5y-=e/k) ^JP^, 3 05>Mil«f6LfCc mM^'^n^. 

(1 0 g, 3 4. 9 5!)^/^) ^illx.^ S?i.X*3 
O^jtJ^LfCo mM\^i^ (2 0 0ml) ^Jdnx.. g^^^^/l- (2 0 Dm 1 X 2) 

1) X')»MU 3-(6-;}'PO-2-t'y v?/^)-3-:r=3ry7'tatr:t:/i^J^5^/l'(7. 
9 6 g , 5 5%) ^^Ifefi5tfe«^i: LT#fc„ 
IRvmax™'cm"': 1738, 1713, 1651, 1645. 
25 Anal. Calcd for C10H10NO3CI: C, 52.76; H, 4.43; N, 6.15 
Found: C, 52.63; H, 4.55; N, 6.02. 

'H-NMR (CDCl3) 6: 1.20-1.40 (3H, m). 4.15 (2HX2/3, s), 4.14-4.32 (2H. m), 
6.35 (lHXl/3, s), 7.37 (lHXl/3, d, J = 6.6 Hz), 7.53 (1HX2/3, d, J = 7.0 
Hz), 7.70-8.02 (2H, m). 12.31 (lHXl/3, s). 
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2) 3- (6-^Pn-2-t°y (7. 6g, 
33. 4^y-t7U)(Dl, 2-v?p{ ^=3r^Xal^$!'^/ (5 0ml) ^J^7K*^h-:^hy 

(6 0%?fttt, 1. 3 4g, 3 3. 4 5y^7^) ^7Ki^T3JPx.> 
bfCo RJE&^(D4' I- 4 - hU :77^;^-p p( 'J-jV^Vi^jV'fxi 3: K ( 7 . 9 8 g , 
5 3 3. A%))^;V) (Ol, 2-v?p{ hart/^iS?^' (5 0ml) ^^ig^jgTb. ^ 
?R^^3aT'|IS^#LfCo SJ^;^?g^7k (2 0 0ml) (OM^^.^. ^fPfiWTKOP 
X., (2 0 Om 1 X 2) -ettfflUfCo ttll}?^iSr7K*5J;tJ«|&?P^:S;jc-C-i^ 

p-^h^y^-f- (b;U3;i^) -ei^MLS- (6-^0 0-2-^^ i>/^) -3-;d-^y 
10 -2- ( (4- (,V'^)yjvirn^^)V) y :x.=^)V) :^^)V) 'fxi\£i!ri^n.^f-)^ (1 

3. og. 10 0%) ^^.^mrnhx^xm^. 

IRvmax^'cm-M 1732, 1709, 1576, 1563. 

'H-NMR (CDClj) S : 1. 14 (3H, t, J = 7.0 Hz), 3.24-3.50 (2H, m), 4.02-4.20 (2H, 
m), 4.99 (IH, t, J = 7.2 Hz), 7.42 (2H, d, J = 8.0 Hz), 7.52 (2H, d, J = 
15 8.0 Hz), 7.81 (IH, t, J = 8. 0 Hz), 7.97 (IH, d. J = 6. 6 Hz). 

3) mYmi'ki^. Og, 6 6. 1 5 5: y^/I/) X/l^ (2 0 Om 

1) ^?Sf-7k^<b*!j7*:^M; >>A (5. Og, i3 25y^y^) ^;!jnx.TMT 

mX^fz.. 3- (6-:{'PP-2-fc' -3-;r=^y-2- ( (4- {y^yjVirn:^ 
20 ^/U) 73ir^/U) ^^/V-) T^P t°:*->^:3z5^/l- (1 2 . 7g, 3 3. 1 ^ U ^/V) 

<^v>:3^5^/vzii^7^yi. (10 0ml) WMz.^ - 2 0 bfc7k*{h;xKT> 

nm.m(0^^=^^fVa^-'r)mWL-^^^ < «9MTLfc„ ©J;:^^- 2 OVKX 3 0^ 
S*S^i3:iM^ig^»;tTj5^^^-^U SJ^tK (2 00ml) 

( 3 0 0 m 1 X 2 ) T'ttm Lfc W^^tK*^ i 0ISfP:tm7R-Tr^?^ L. 

^yy-{- :@^^^^/L'=4 : 1) T-MU 3- (6-;J^ n P-2-f y 

i^jv) -3-tKP^v'-2- ( (4- {h])y/i^:tnpi=f-/u) y ^5=-yU) 
Pt'';r:/m^9^/V (4. Ig, 3 2%, (2RS, 3RS)#:: (2RS, 3SR) 
#:= 1 : 1 , crude) ■^n.^mmh LT#fCo 
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'H-NMR (CDClj)^: 0.95-1.10 (3H, m), 2.80-3.40 (3H, m), 3.82-4.08 (2H, in), 
4.78 (lHXl/2, dd, J = 9. 6, 4. 4 Hz), 5.08 (lHXl/2, t, J = 5. 0 Hz) , 7. 10-7. 70 
(7H, m). 

4) 3- (6-^Pa-2-fyv?/0 -3-fc Kadrv--2- ( (4- (MJ7/i-::fP 
5 ^^/l') -7^::^/^) ^5^/V) 7'Pt°;^-V^a:.^7L. (4. Ig, 10. 7 5: U ^7^) 

<Dp(^y-/K20mi)»^, 2m-^7kmit-r]^v^j>.7kmmiio. 7m i, 

2 1. 4 ^ y ^/U) ^;&q^TMT'i«M# tfco S/S?^tr 1 ^^:^^T*iH4t L- 

tz^s mQmM:^^M%.pH^8\mmu s^^^^/i- (2 o om i x 2) x-mm 

10 g^LiTco nmm^^M y-fn \^;v:x.--T;i^-^^^i-f)^hnm^n^^X3- (6- 
i5'on-2-t°y v'/U) -S-t Kp^v'-2- ( (4- (hy:7/U;a-ny^/U) :7cnr^ 
/l^) ^5=-/V) T'Dt";^-:/^ (3. 3g, 8 6%, (2RS. 3RS)#:: (2RS, 

3 S R) ^$:= 1 : 1 ) 

'H-NMR (CDC^S: 2.20-2.60 (IH, m), 2.80-3.30 (2H, m), 4.73 (lHXl/2, d, 
15 J = 7.4 Hz), 5.30 (lHXl/2, s), 6.64-7.40 (7H, m). 

5) 3- (6-i5'an-2-t°y v'/l') -3-fc Kn=^v'-2- ( (4- (hP^^U^P 
y^y>) :7:n^/W) ^^/u) ^p fc-;^^/^ (3. Ig, 8. a^y^yP) ©T-h7 

. tKP^^^- (10 0ml) TmL\^. ^Jy:x^:^;V^:^:^));VTi^^ (2. 0ml, 
9. 5 5]J'=e>'l') tVV^^JVr^y {1. 8ml, 12. 9^y^/l^) 
20 1 ^mfiiSJlS Lfc„ SJSIgSrjfeltM. ( 1 5 0 m 1 ) ^^n;iTSIi?^g^;u ( 1 
5 Om 1 X 2) -C'JimLfeo ttffi^SriaiPSWTK. iafP^m7fc-eJi|i«?^L. « 

w•v^^^^/•?AT•^jsm^^M*Lfc„ nmm-^'M yyp tw^-x/i'-^^ 

i^i/^^P)SJ^^$•^T5- (6-:J^PP-2-tr]; v?/W) -4- ( (4- (MJ:77l';rP 
yz^^jV) p« 9^/1.) - 1 , 3-;^=3rf-y y v'i^-2-:t:/ ( 1 . l 8 g , 3 8%. 
25 (4RS, 5RS) (4RS. 5SR) «:=3 : 2) ^#fc„ 

'H-NMR (CDCgS: 2.18 (1HX3/5, dd, J= 13.4, 7.0 Hz), 2.62 (1HX3/5, dd, 
J= 13.4, 3.8 Hz), 3.05 (1HX2/5, dd, J= 13.4. 9.2 Hz), 3.36 (1HX2/5, dd, 
J= 13.4, 4.4 Hz). 4.16-4.30 (1HX2/5, m), 4.40-4.56 (1HX3/5, m), 5.19 (IH 
X3/5, s), 5.29 (1HX2/5, d, J = 5. 0 Hz), 5.37 (1HX2/5, s), 5.83 (1HX3/5, 
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d, J = 8.0 Hz), 7.10-7.82 (7H, m). 

6) 5- (,6-^tiu-2-\i°])i^M -4- ( (4- { b P 7/U:^n ^ ^yu) y:^:^ 
M 7^^;^) -1, Z~:t^-^:/Di:^>-2-:tiy {1. 08g, 1. 
(4RS, 5RS)#J: (4RS, 5SR)#:=3:2) ©T-fe h= h y /V (1 0 
5 ml) mm^^^mi^- t-zf'^jl^ (7 9 3mg, 3.63 ^ U^/t-) iSXUi?^^ 
/UT^y fy ^^^(S 7mg, 0. 3 0 5: y^/k) ^ilP^, ^?£T3 0 5j^»bfc„ 
RJtM^m^m. tK (2 0ml) X'#)iRU mm^'^/l- (2 0ml X2) T'ttffit 

m^f^^iy y y/i':^; yJ^^n-^Y^yy^i -T'^drf-i^ : g^^ai^/u= 4 : 1 
10 ^ffiU v?^y:/nf/l'^'-x>'^ .=3s^f-i^}6^fe^^^$-1irT. (4RS, 5SR) 

-5- (6-^np-2-t°y v^yl/) -2-;^ary-4- ( (4- ( h y :7/^;^n y ^/k) 7 

a.=/l.) y^^/u-).-!, 3-:^=3E^1^y'yi^>-3-;^7/^'7J?>-ml. l-v^y^^/i^^f-zP 
(3 0 0mg, 2 2%) 

IRvmax^W: 1817, 1726, 1566. 
15 mp 125-126'C 

^H-NMR (CDCI3) 6 : 1.55 (9H, s), 3.24 (IH, dd, J = 13.6, 8.0 Hz), 3.44 (IH, 
dd, J =13. 6, 4. 4 Hz), 4.76-4.86 (IH, m), 5.13 (IH, d, J =2. 6 Hz), 7.22-7.32 
(2H, m), 7.40 (2H, d, J = 8.0 Hz), 7.62 (2H, d, J = 8.0 Hz), 7.66 (IH, t, 
J = 7.8 Hz). 

20 $ h\Z.-^^-^:y : g^g|;n^yu= 1 : l T'^tfJLT. f^^a^^/U-^drf-i/^^feS 
^^H^-^T (4RS, 5RS)-5- (6-i^ n n-2-t°y ^J)V) ( (4 

- (hy7/i';tpy^/^) yz^=:^)v) -1, ^-:t^^y^Ji:^y-'^-^jvt^ 

l-e>y^/>^^/l- (7 3 5mg, 5 3%) Sr#fco 
IRvmax°^cm"^: 1823, 1726, 1566. 
25 mp 166-167t: 

^H-NMR (CDCI3) 5: 1.44 (9H, s), 2.65 (IH, dd, J = 14.0, 8.0 Hz), 2.89 (IH, 
dd, J = 14.0, 5.4 Hz), 5.02-5.16 (IH, m), 5.66 (IH, d, J = 6.6 Hz), 6.88 
(2H, d, J = 8.2 Hz), 7.26 (IH. d, J = 8.2 Hz), 7.40 (2H, d, J = 8.0 Hz), 
7.50 (IH. d, J = 7.6 Hz), 7.73 (IH, t, J = 7.8 Hz). 
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7) (4RS, 5 RS) -5- (6-iJ'Pt3-2-t°!; v?;^) -2-:t^y-4- ( (4- 

1^1, l-v^;^f^/^cn5^/^ (6 7 7mg, 1. 4 6 5 U ^/V-) ©p« ^5^/— /l^ (3 . 
5ml) tCO. SNOTK^^b-l^hU !>i=^7<<5'y-;U^?^ (3. 5inl, 1. 7 5^ 

5 y ^jv) ^miyn^. -mx i ^^m^ ^tc. s^mmi^y^ ( 5 o m i ) ^m^. 
mm^^ji^ (5 om 1 X 2) -ejAWLfco mmm^mQim^x'm^u MTi^mm 

^mi\:-^m (5 5 0mg, 5 7%) S:#fco 
10 IRvmax'^W: 1682, 1530. 
mp ISQ-ieO'C 

'H-NMR (CDCUS: 1.36 (9H, s), 2.67 (IH, dd, J= 15.0, 5.8 Hz), 2.87 (IH, 
dd, J= 15.0, 8. 4 Hz), 4.12-4.30 (IH, m), 4.60 (IH, d, J = 5. 6 Hz),. 4. 90-5. 10 
(2H, m), 7.19 (2H, d, J = 7.8 Hz), 7.20-7.32 (2H, m), 7.45 (2H, d, J = 7. 8 
15 Hz), 7.61 (IH, t, J = 8.0 Hz). 
Uli^J 2 0 5 

N- ( (IRS, 2RS) -2- (6-^PP-2-lf y v'/U) -2-t Kp=^v'-1- ( (4 

20 1) 1, 1 -v'p? f^/UJi^/lx (1 R S , 2RS) -2- (6-^PP-2-t°yv?/P) 
-2-t Kp^v--!- ( (4- {\'\)yjV:^n;^^;V') y aL.^}Vi3 
yW^^w- j. (5 0 Omg, 1.16 5 y^/l^) m hy 7/V;^og^ (8ml ) SrO'C 
T-All;t. 1 O^^^LfCo m^WL-^^mi. (2 0ml) T«U B^^^^/l' 

(2 Om 1 X 2) T'ttWLfc, ttmi^<^^fP:^:^7Kl?Sfe|f U Wmmc^^^^^V^ 

25 i^T'^M^Ite^* Lfco a®#J^v?-r y :/p tVPo^-v^/i'— =¥-y->;6^ e^ni^fH 
^•lirT (IRS, 2RS) -2-T5y-l- (6-^ p P-2-l^ y i;'/U) -3- (4- 
(hy >'yV:tP^5^>'V) y::^z=.)V) -l-yp/^V'-/^ (3 0 2mg, 7 9%) ^# 

IRvmax'^'^cnf^: 1757, 1586, 1563. 
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mp 89-90°C 

^H-NMR (CDCI3) 8 : 2.54 (IH, dd, J = 13.6, 9.8 Hz), 2.77 (IH, d, J = 13.0 Hz), 
3.44-3.58 (IH, m), 4.74 (IH, d, J = 4.4 Hz), 7.16-7.32 (3H. m), 7.57 (IH, 
d, J = 7.4 Hz), 7.52 (2H, d, J = 7.4 Hz), 7.62-7.74 (IH, ra). 
5 2) (IRS, 2RS) -2-T^/-l- (6-^5' n n-2-t:°!J v'/l^) -3- (4- 
(hy :7/^;^n^g^/k) y:^=.;l')-l--fn/<y^/u(2 5 0mg, 0. 7 6 ^ U 
(DT± hD/i' (1 5m 1) ^m\^4.-y/u:i-ti')-y^uy:fyji^^y^\i 
4 4mg, 0. 7 6 5 y^/1^) ioJ;tJ«l-a:^/l^3- (a-v'^^yl^T^y W 
K -Jg^it (2 1 8mg. 1. 1 4 5 y^yu) t5j;tJfl-t Ki3:J(r5^- 
10 1 H-^^^y^ V ]} Ty-/U (liemg, 0. 765]) ^/U) »X.T^?aT*« 
mWLfz. ^mm^Tk (1 0 Om 1) X*#f^U (1 0 Om 1 X 2) 1? 

^/i'=4 : 1) x*mmL.mk:^f-/^-^^-f-yi!»hn^^^^x.^mit^m{2. 

15 6 7mg, 7 0%) ^#fCo 

mp 225-226°C 

IRvniax'^'cm-': 1639, 1624. 

^H-NMR (CDCI3) 5 : 2.83 (IH, dd, J = 14.0, 5.2 Hz), 3.02 (IH, dd, J = 14.0, 
9.6 Hz), 4.74 (IH, d, J = 5.6 Hz), 4.80-5.00 (IH, m), 5.10-5.20 (IH, m), 
20 6.46 (IH, d, J = 8.6 Hz), 7.00-7.12 (IH. m), 7.20-7.60 (9H, m), 7.64-7.76 
(IH, m), 7.84 (IH, d, J = 7.6 Hz), 8.11 (IH, d, J = 8.0 Hz). 
^j!i^j2 0 6 

1, 1 -v'^ f^/l^^^yi^ (IRS, 2SR) -2- {Q-^ xiu~2-\f)} -2- 
tpPdrv'-l- ( (4- {V])y/\^:tn;^'^jV) ^ai^/l') ^f-;V) a^^;]^:fyjw<> 
25 ^-h 

(4RS, 5SR) -5- (6-i^PP-2-t°];v'/^) -2-;t^y-4- ( (4- (h 
V yjv:^ n ^ ^/u) y ^/u) ^ ^/v) -1,3 V 3 -^ju^l^m. 1 , 

1->^;<^>'^J^^7V (2 3 7ing, 0. ^2%)}^}V) 0)^^ {1. 2 Sm 

Dnm^o. siicoimihi-v^^j^^^^j-ji^mmii. 2 5mi, o. 62 
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^ v^yi^) ^ymTMx.^ m.ux^immmwLtc^ Rit^i^y^ (5 om i ) ^m^^ 

mm^^Ji^ ( 5 0 m 1 X 2 ) T'**m Vtz^ tAW^SriafP^^T'^fe^ U MtKE^ 

^xmmit^m ( 1 5 0 m g , 6 7%) ^ntco 

5 IRvmax'^W: 1694, 1505. 
mp 134-135t: 

^H-NMR (CDCl3)6: 1.24 (9H, s). 3.13 (2H, d. J = 7.8 Hz), 4.10-4.30 (IH, m), 

4.62-4.90 (2H, m), 7.20-7. 30 (2H, m), 7.30-7.52 (2H, m), 7.56-7.72 (3H, m). 

Mmm2 0 7 

10 N-((1RS, 2 SR) -2-t Kp^v'-2- (4-7ci./^^x:7ai^/k) -1- ( (4 

1) 3-:7^y;^rv/^S#S§ (1 3. 5g. 63. 0 ? y ^/U) (^x h 7 t 
yyy (150ml) 1 , 1 ' -^;u:^:^ji^)f:x~ i H-4 ^ (11. 

15 2g, 69. s^y X.. ^M-e 3 0 bfco RjESiSi^-T p vn."^ J 

^f^yu-7^"^>v/r>i,jt (1 0 g, 3 4. 8 5 y^/I^) ^AB;t. MT'2B#^m«^L 
fco ^^m^^m.^'J-JV (SOml) j3itJ«7K (SOml) ?riP^. jEt-7KS<^p 
H;SS^tc:/i5*T'^^^^AD;tfCo S/S?gi?r|^^:3i^7i. (2 0 Om 1 X 2) T'tt 

20 .am^ix y :*>5^7L^:^7 ^Ai^PN-hiJ^'^^^- (^^f-^' : 4:1) 

T'MMU 3-:tdry-3- (4-731/ i^ix:?^!^/^) T'P If;^^^^:^^/^ (17. 

9g, 10 0%) ^^|fefft^^i^^LT#fCo 

IRvmax™'cm"^: 1744, 1694, 1582, 1489, 1439. 

Anal. Calcd for CiyHi^O^ • 0. IKjO: C, 71.37; H, 5.70 
25 Found: C, 71.11; H, 5.89. 

•^H-NMR (CDCgS: 1.20-1.40 (3H, m), 3.95 (2HX4/5, s), 4.12-4.30 (2H, m), 

5.62 (lHXl/5, s), 7.02 (?H, d, J = 7.4 Hz), 7.04-7.30 (2H, m), 7.30-7.60 

(4H, m), 7.66 (IH. d, J = 7.6 Hz). 

2) 3-:t^y-3- {4.-y:^j^-y7z^::=.}V^ ■zfn\fi^ym.=^^;v (1 5 g. 5 

373 



wo 02/059077 



PCT/JP02/00532 



2. S^y^/k) (Dl, h^i^^^l^ (10 0ml) Wmii^^^^it-t h V 

1>A (6 0%^fttt, 2. llg, 5 2. S^y^/l') S:7K?^T;!lB;i^ ^?&T'3 055- 
mW Lfco KJi&^<^*l- 4- h y y'7l':tn p{ 5 hM 1 2 . 6 g , 

5 2. S^y^/V) (Dl, 2-::>p« h^v^in^:/ (5 0m-l) ^?K^5^TU K)S 
5 ^^^M-^^ 4 B#FHm# Ufc ^f&^^TTK (200ml) (Dff mm^^i'/l^ ( 2 

0 Om 1 X 2) -ettWLfco ttffi?SSr7K*5J;t;?tSW^:S7KT'gfc?^L, *l7K^ug^-r>5^^ 

B-:t^y-3- {A--7 zsL / ^iyy a:.=.;U) -2- ( (4- ihVyjl^:tv^/=^M y 
a.nyi') p{^/u) T'P tr;*->'Bg^5^/^ (15. 4g, 6 6%) <lr#fc„ 
10 mp 77-78°C 

IRvmax"'cm"': 1738, 1694, 1582, 1489, 1437. 
Anal. Calcd for Z^:^^^. C, 67.87; H, 4.78 . 
Found: C, 67.92; H, 4.89. 

'H-NMR (CDCI3) 8 •• 1.10 (3H, t, J = 7. 4 Hz), 3.35 (IH, d, J = 7. 4 Hz), 4.09 
15 (2H, q, J = 7.4 Hz); 4.53 (IH, t, J = 7.4 Hz), 6.94-7.04 (2H, m), 7.10-7.70 
(IIH, m). 

3) mcmk (7. 3 9 g, 5 4. 2 5 3^JV) (OV':x.^,V:x.-=t}V (15 0m 

\) mk\z.im'!c^^m'rv'')'^j^ {A., ng, los. ^%3=^)\^') -^M7lx 

^?i.T'3 0^a#Lfc„ W«^^5*U ^^J-3-;^dry-3- (4-7^/^v':7 
20 aL=:.;V) -2- ( (4- (hy :77t';rnp«9^/^) y zfn\i°^ym=^ 
(lOg, 25. 95y ^yl') (O^-^aLf-jvoL^y-JV (50ml) W^^ISiTLX 
^i&T'3 0^mi^Lfco ?k?&T. Rraici^^^Mx.T^'ai^/^U MI^itK 
(2 0 0ml) -kM^. W^=!^^JV (3 0 Om 1 X 2) T'tttU Lfco ttttJ^^7K*5 

25 i^v^^j\^ijyj>>^n'7h^yy^-mm^^j^)xmm:\^. (2rs, srs) 

-3-t: KDdriX-3- U-y y ^'yy :x^:=.;]^) -2- ( (4- {Y ]) yjX^^XJ 
y^::^;v) :^^)V) •zfviy^iri^n.^^'J-)^ (12. Og, 10 0%) ■k^^Mmb 

IRvinax""cffl-^: 1728, 1713, 1584, 1487, 1447. 
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Anal. Calcd for CagHjaFjO^: C, 67.56; H, 5.22 
Found: C, 67.46; H, 5.20 

'H-NMR (CDCI3) 6 : 0.94 (3H, t, J = 7. 2 Hz), 2.90-3.12 (4H, m), 3.90 (2H, q, 
J = 7.2 Hz), 4.98-5.08 (IH, m), 6.90-7.40 (IIH, m), 7.48 (2H, d, J = 8. 0 
5 Hz). 

4) (2RS, 3RS) -3-t KPdri/-3- (4-73i/dE^v'7^::^;^) -2- ( (4 

- ( h y y/u:i-n f^/u) y^^^-zi^) ^ 'f-M -f^ yfi!ri^%.^^;v (11. 8 g , 
26. e^y^/w) (D^iS^y-zv (40ml) ^mc. 2^S7K^^t;'^by iJ'AtK 

^^^(26. 6ml. 53. 2%^)^M ^Jn^T^«4«ft4^Lfe„ Kl^^ 

10 ^ 1 m.'^m^'r^mLh \.fzML. mw.=^=^f^ ( 2 0 0 m 1 X 2 ) Trttw tfco am?g 

m^m^=^^^^-^^-^y*^^nf^^^'^X (2RS, 3RS) -S-Hh^n^iy 
-3- i4-ya^y^-yy3^=-/i') -2- ( (4- ( h y 7/u;^-p^^/u) :7:ii::^/i') p{ 
.^;v) :/n t°;^->'^ (9. Og, 8 1%) ^#fCo 
15 mp 128-129t: 

IRvmax^W: 1713, 1586, 1489, 1447. 
Anal. Calcd for C23H1SF3O4: C, 66.34: H, 4.60 
Found: C, 66.41; H, 4.58. 

^H-NMR (CDCI3) 5 : 2.86-3. 14 (3H, m), 5. 10 (IH, s), 6.90-7.02 (3H, m), 7.02-7.22 
20 (5H, m), 7.22-7.40 (3H, m), 7.47 (2H, d, J = 8.0 Hz). 

5) (2RS. 3RS) -3-t Kn^iy-3- (4->'3i/^>'7ai:=^>'l') -2- ( (4 

- (hy 7/U:^Dp«^/U) ya:.::^/^) tf;*- (7. Og, 16. 8 
5 y *7V) (^xh7tKP77^ (180ml) mm^. :tu::^7V7is7.7i^ y ;UT 
v>K(4. 0ml, 18. 5^y ^/l^) t h^J ^^-O. 5ml, 25. 

25 2 $y^7l-) ^Mx., Q^mmMmLtz. * (20 0ml) ^ 

MK.xmm^^ji^ (2 0 om 1 X 2) T-ttmufco ttWM^ i^^m tsfpfiw 

:iu^jU-^^-^y7!)^^nf^^^'^X (4RS, 5SR) -5- (4-7 :^ / ^iyy a:. 
375 



wo 02/059077 



PCT/JP02/00532 



-4- ( (4- (yvy/i^:tti':^^M 7^-/1^) pf^yu) -l, 3-;^^1^>>' 
yv>y-2-:t>- (6. 4 0g, 9 2%) ^ntc, 
mp 110-1 lit: 

IRvmax^W: 1759, 1617, 1586, 1489. 
5 Anal. Calcd for CzaHijFjNO^: C,. 66.82; H, 4.39; N, 3.39 
Found: C, 66.78; H, 4.25; N, 3.14. 

^H-NMR (CDCl3) 5: 2.30-2.50 (2H, m), 4.18-4.30 (IH, m), 5.22 (IH, s). 5.77 
(IH, d, J = 8.0 Hz), 6.96-7.04 (4H, m), 7.04-7.20 (4H, m), 7.30-7.44 (3H, 
m), 7.55 (2H, d, J = 8. 0 Hz). 
10 6) (4RS, 5 SR) -5- (4-7:r./driy:7^^/^) -4- ( (4- ( hi; :7/^ 
:tn^f-yk) y:,^=zju) /^/u) -i, -Jv-2-ir:y (6. Og, 1 

4. 5 ^ p^/u) (o^ij^/^/i. (10 0ml) mm\^smM.iiim\t'r v y U'Atk^ 
^(9. 0ml, 725^^/1-) ttx.. A.^m\mimm\.f^o ^im^mm. 

tK (3 0 Cm 1) -C#3KU ^^=^'^/l' (3 0 Cm 1 X 2) Trttffl Lfc^ ttW?^^ 

15 m\-km^x-m^\^. ^imm-^^:^^iy^j>^x^mmmB.m (irs. 2s 

R) -2-T^y-l- U~y y ^i/y -3- (4- ( h y ^/VP^n ^ ^/U) 

ya.=^jv) -l-:/^/^v-/^ (4. 2 1g, 75%) ^^sfejft^^i^ t LT#fc„ t. 

IRvmax'^W: 1584, 1489, 1443, 1418. 
20 Anal. Calcd for CjjHgiClFjNOg • 0. 2H2O: C, 61.82; H, 5.04; N, 3.28 
Found: C, 61.83; H, 5.26; N, 3.24. 

^H-NMR (CDCI3) 6 : 2.44 (IH, dd, J = 14.2, 10.2 Hz), 2.86 (IH, dd, J = 14.0, 
2.8 Hz), 3.20-3.36 (IH, m), 4.64 (IH, d, J = 4. 8 Hz), 6.90-7.20 (6H, m), 
7.20-7.42 (5H, ra), 7.53 (2H, d, J = 8. 0 Hz). 
25 7) (IRS, 2 SR) -2-T^/-l- (4-:7a.ydev^7a:^/L') -3- (4- 
(h!J7/W:tP^^7U) -l-l/P^-^V-yU (400mg, 1. 0351? 

^;V) <Dr± h:^MJ>'U(30ml) W^\^^-y ^^^"^^iry ^ X^l^lJjv-^l^m. {1 
9 6mg, 1. 0 3 ^ y^/l^) *3j;tJ«l-:3cf^/W3- (S-e^pf^yl^T^/T'n If/^) 
:^;7l'7i?v^-f ^ K-i^^Jt (2 4 7mg, 1. 5 5 5: y ^yu) j:tJ?l-t Kadr^/- 
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1 H-^yy hVT (I58mg, 1. os^y ^)V) ^J!jnx.T^fiTri^^ 

aW^Lfco K«^7K (10 0ml) T'llrf^U W^^^f^ (l 0 Om 1 X 2) T' 

5. =3rf-V;6='P>f?^^$-&T. ^M^b-a^J^ (446mg, 77%) ^#fCo 
mp 184-185°C 

IRvmax'^'cra"': 1642, 1537, 1489. 

Anal. Calcd for CjjHasF^NOj: C, 70.83; H, 4.50; N, 2. 50 
Found: C, 70.65; H, 4.56; N, 2.44. 
10 ^H-NMR (CDClj)5: 2.88 (IH, dd, J= 14.4, 10.6 Hz), 3.08 (IH, dd, J= 14.4, 
4.0 Hz), 4.76-4.94 (IH, ra), 5.09 (IH, s), 6.04 (IH, d, J = 8.8 Hz), 6.95-7.50 

■ (14H, m), 7.50-7.60 (3H, m), .7.66 (IH, d, J. = 8. 0 Hz), 8.10 (IH, d, J = 8.4 
Hz). 

■ ^Wi2 0 8 

15 N-((1RS, 2 SR) -2-t KndE-v'-2- (4-7 3.y:?r;y:73i^/^) -1- ( (4 

- ^\-^)yjvisrxx:^^)V) y zi,=ujv) n^^/u) zx^^^/v-fn/^vT^ 

K 

(IRS, 2 SR) -2-T^y.-l- (4-7aiydrv^:7:ii=/U) -3- (4- (h!) 
7/U;^-n ^ ^71^) y:x.=^jv) -l--fxi^<j—jv (4 0 0mg, 1. OS^U^/l') 
20 <Dmk=^J'7^ (20ml) Wmz. 3 -y ^^jv:fxi \f:^=^jV^ n i; K ( 2 3 Om 1 , 

1 . 5 5 5 y *5 J:tJ«^fpfiW7K (20ml) ^Mx.xmMX^m-^9.W\^fz.. 

(10 0ml) -T?#S^U (100m IX 2) T'tttiltfCo 

m^mm.^^'f-^^-^^-^y-ii^h^m^-^^X^mW^-hm (4 7 2mg, 8 8%) ^ 
25 #fCo 

rap 134-135°C 

IRvmax'*''cm"^: 1645, 1584, 1489, 1445. 

Anal. Calcd for C31H28F3NO3: C, 71.66; H, 5.43; N, 2.70 

Found: C, 71.50; H, 5.47; N, 2.43. 
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'H-NMR (CDCl3)5: 2.37 (2H, t, J = 7.6 Hz), 2.58-2.78 (2H, m), 2.85 (2H, t, 
J = 7.6 Hz), 3.20 (IH, d, J = 3. 8 Hz), 4.30-4.48 (IH, m), 4.78-4.84 (IH. 
m), 5.37 (IH, d, J = 8.4 Hz), 6.90-7.20 (lOH, m), 7.20-7.40 (6H, m), 7.45 
(2H, d, J = 8.4 Hz). 
5 MMM 2 0 9 

N- ((IRS, 2 SR) -2-k Kndrv'-2- (4-7^:7 drv':7:n^7l.) -i- ( (4 
- ( by 7/v;t-P7«f-y^) :7a^:=./u) ^^ju) jz-i^/u) -A-y ;v:i-xi-i--yy ^ u 

1) 4-:7^y^v'^S#ife (1 0. 4g, 48. 7 5 y^/U) <i!)x h^t Ko 
10 {15 0m\) l'-;«7/U7j?=/Hfy^-lH-r (8. 6 

8 g, 5 3. 6 5 y^;^) -^Mx,. m^-(:S 0 5^»t/c. S^ft-^n^^^y 
a:^/^-7^-^.ixr>i,|g (7. 6 7g, 2 6. 8 %V ^^JV) ^IMtl. mMX'2^Wm 
W\^fCo S.)m.\mm^'f-7\- (SOml) *5j;U«7l<: (50ml) ^Mx.. SJ-^S 

©pH;$5^m-/^5^-r'M:^^^inxfco m^m^mk=^^7i^ (200m 1x2) 

Lfco Mti^i^y:^yyi-;^^Ai^n-^ ^^7:7^-(^dei^:/:@^^a^^/^=4 ; 
1) T)^0U 3-^ds.y-3- (4-:7ji/drv'7 3i^>l') :/n (1 
2. 9g, 9 3%) ^1ifi^ft^^tli:LT#fCo 
IRvmax^'cm"^: 1738, 1682, 1586, 1505, 1489. 
20 Anal. Calcd for C„Hi604: C, 71.82; H, 5.67 
Found: C, 71.63; H, 5.56. 

^H-NMR (CDCl3) 5: 1.20-1.38 (3H, m), 3.95 (2HX5/6, s), 4.16-4.32 (2H, m), 
5.60 (lHXl/6, s), 6.94-7.12 (4H, m), 7.12-7.28 (IH, m), 7.32-7.48 (2H, m), 
7.72-7.80 (2HX1/6, m), 7.88-8.00 (2HX5/6, m). 
25 2) 3-:t^y-3- (4-73iydriy:7^:=:/U) 7'Plf;t-i/^^^7^ (1 2 g, 4 

2. 2^y^/^) (731. 2-v'p< hdr^^zn^^ (SOml) WKimit-T VV ^ 
(6 0%^fttt. 1. 6 9g, 4 2. 2 5y^/U') <^7K^T;!JPx.. ^STS O^"-* 
Sli&^(^t'{-4-hy 7/u:e-p^f^y^^;/i;jyi':/p5 F (1 0. Ig, 4 
2. 2 5y-=e/U) <^)1, 2-i^p« h^ev^^^^ (SOml) ^?KSr?gTU 
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^^ux-mmmwhTc. Rf&«7ic (2oomn «o'^};:?^t\ mm^^^^ (2 
0 om 1 X 2) -eamufco ttffl»7K*5j:0ia^^&4c-c*i5fc#L. .^7K«-^^' 

3-;r^y-3- (4-73iy'ar'>'73.=/W) -2- ( (4- ( b y 7/1^:^^ P?^/^) 7 
5 a^=^/u) yx2\^:tym^^^^ (14. Og, 7 5%) ^^fdo 

mp 67-68°C 

IRvmax'^'cm-': 1738, 1682, 1586, 1505, 1489. 

Anal. Calcd for C^^W C, 67.87; H, 4.78 

Found: C, 67.88; H, 4-89. 
10 ^H-NMR (CDCI3) 5 : 1.13 (3H, t, J = 7. 2 Hz), 3.37 (2H, d. J = 7.2 Hz), 4; 11 
(2H, q, J = 7.2 Hz). 4.57 (IH, t, J = 7.2 Hz), 6.90-7.10 (4H, m), 7.12-7.26 
(IH, m), 7.30-7.48 (4H, m), 7. 51 (2H, d, J = 8.2 Hz), 7.90-8.00 (2H, m). 
3) (7.. 3 9 g, 5 4. 2 5: D'^E-yl^) (Oi>:3^'^fVaL—^jV (1 5 Om 

1 ) mmcfm\Y.'^t;%'r M)e7i.(4. ng, los. 55 y ^/i^) .^n^x 

rc^yv) -2- ( {4- {VVy^^:tn^=^;V) y :x.=^;V) t°;t^m^ 
(12g, 27. ^JU) (D-J:r.^)VaL—^)V ( 50 na 1) W^.'^MtCX 

^?a-c3 0i5^aM2Lfcc *^«^T^ mM\^x%'S^^isi.^"^^ ^^-^^^^ si^* 

(2 00ml) I^H^^/l^ (3 0 Om 1 X 2) T*ttttlUfc„ atii?S^7K*5 

^y3-X}ff)V-)3yh^^xi-^\^'7yA-^^^^}^)X'^m.. (2RS, 3RS) 
-3-t: Ka^v'-3- i^4-y ; ^^yy -2- ( (4- ( 77k;^n ^ ^/v) 

:7jiri/i/) ^^)V) •fn\f:^ym^'f-/^ (1 1. 9g, 9 9%) ^M^^'^^tl- 

xntca 

25 IRvmax""-cm-^: 1728. 1618, 1590, 1507, 1489. 
Anal. Calcd for C25H23F3O4: C, 67.56; H, 5.22 
Found: C, 67.40; H, 5.04. 

^H-NMR (CDCI3) 6 : 0. 94 (3H, t, J = 7. 2 Hz). 2. 85 (IH, d, J = 2. 6 Hz), 2. 90-3. 12 
(3H, m), 3.89 (2H, q, J = 7.2 Hz), 4.98-5.06 (IH, m), 6.94-7.04 (4H, m), 
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7.04-7.18 (IH, m), 7.22 (2H, d, J = 8.0 Hz), 7.30-7,42 (4H, m), 7,49 (2H, 
d, J = 8.0 Hz). 

4) (2RS, 3RS) -3-t Kn^t/-3- (4-7cty=¥i/:7cc=/U) -2- ( (4 

- ( MJ 771^:^ n ^ y :n^/v) ^ ^/i^) -fxi if iti^g^^i^/^ (11. 5 g , 

5 2 5, (D;f-^ {AOtd.\) mei\^. ZMMMB-it^ W J>^ii^ 

^/g(25. 9ml, 51. 85 y ^Mx.XmMX-^Wm\^fz.. 

im.'&mt^mE.t \^tM. mk^^^i^ (2 o om i x 2) T-ttwufc. ttw^ss: 

ii^^g^^^5=-/l.-^dE^-thi/;6.bS3$fi§*-C (2RS, 3RS) -3-t Ka^^^- 
10 3- (4-7^/^v'73.^/v) -2- ( (4- (MJ :77V;d-a^f-/v) 73^=/^) ^ 
:/ne:t^m (9. 6 5g, 9 0%) ^#fc„ - 
mp 140-141^ 

IRvmax^-^cm-^: 1715, 1590, 1489. 
Anal. Calcd for C23H19F3O4: C, 66.34; H, 4.60 
15 Found: C, 66.36; H, 4.49. 

^H-NMR (CDCI3) b : 2.98-3. 10 (3H, m), 5.08 (IH, s), 6.92-7.04 (4H, m), 7.04-7.30 
(3H, Di), 7.30-7.40 (4H, m), 7.48 (2H, d, J = 8.2 Hz). 

.5) (2RS, 3 RS) -3-t.Kn=3ri/-3- (4-7 3iy^v^73:c^/l<) -2-.( (4 

- (hy 7/l^;^-P^^/H 73.^71^) ^'^JV) •:fxi\f:tiym (7. Og, 16. 8 
20 ^U^^v) ^■7t Kny'^y (iSOml) -Jy a:.=^jivi!r^7s:^]) )VT 

v'K (4. 0ml, 18. S^y^/U) tY^)^f-J\^T^l^ {Z. 5ml, 25. 

2 5 y ^M^^ 6 nmmmi\^ft.o ;!k ( 2 o o m i ) ^ 

Mk.Xm^^^'f-^^ (2 0 Om 1 X 2) T'ttW Lfco l^^^^ ^fl3*W 

-^^^ly-b^hni^^n-^^X (4RS, 5SR) -5- ( 4-:7 / ^ V7cnz:^/U) - 
4- ( (4- (h y :7yk:e-p^^/^) y:x,=.M p{^/U) -1, 3-::r^1^y y >^^- 
2-:ti^ (6. 4 0 g, 9 2%) ^#fc„ 

mp 162-163^; 
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IRvmax'^W: 1759, 1617, 1591, 1508, 1489. 

Anal. Calcd for C23H18F3NO3: C, 66.82; H, 4.39; N, 3.39 

Found: C, 66,94; H, 4,17; N, 3.39. 

'H-NMR (CDCl3) 6: 2,30-2.50 (2H, m), 4.20-4,32 (IH, m), 5,11 (IH, brs), 5.80 
5 (IH, d, J = 7.8 Hz), 6.90-7.10 {4H, m), 7.10-7.22 (3H, m), 7.22-7.50 (4H, 

m), 7,56 (2H, d, J = 8. 0 Hz). 

6) (4RS, 5SR) -5- i4-y / ^i^y -4- ( (4- ( h y 
;^pp{f^/^) 73.=/^) -1. 3-^^-!^y!Ji^>'-2-:^-V (6. Og, 1 
4. 5 ^ y ^/W) (D:t:.^y-7U (1 0 Om 1) 8 ^^Tkife^t-t- b V I^AtK^ 

10 ?s (9. 0ml, 7 25y^/v) ^M^^ mmMmw^i^tio umm^mmm. 

tK (3 OOml) -e«U mm=^'^Ji^ (300ml X 2) -ettW tfc„ 

-f-iv — ^^^:yii^hW^^%^-x (IRS, 2SR) -2-r5/-i- (4-73.y 

^-y7:^^)V) -3- (4- ( M; 7/1^:^0 yz^z:^)V)-\--fxi^^J—)V (5. 

15 0 3 g, 9 0%) ^#fco 

mp 1I4-115°C 

IRvmax'^'cnf^: 1590, 1507, 1489. 

Anal. Calcd for C^aHaoFaNOij: C, 68.21; H, 5.20; N, 3.62 
Found: C, 68,12; H, 5.27; N, 3.58, 
20 ^H-NMR (CDCI3) 6: 2.46 (IH, dd, J = 13.6, 10.2 Hz), 2.94 (IH, dd, J = 13.6, 
2.8 Hz), 3.24-3.38 (IH, in), 4.65 (IH, d, J = 5. 0 Hz), 6.98-7.18 (5H, ra), 
7.22-7.42 (6H, m), 7.55 (2H, d, J = 8.0 Hz). 

7) (IRS. 2 SR) -2-T^y-l- (4-:7:ii/dfv':7;cr^yW) -3- (4- 
(MJ 7yV;^np«^/V) 73^=71/-) (4 0 Omg, 1. 0 3 ^ U 

25 ^fV) ©T-feh:^hy>'^(3 0ml) ^L\Z.A-y iVirxi^y ^ JVif^VWi 

9 6mg, 1. 0 3 5: D^/V) *5<J;t)«l-^^/l-3- (3-v^p«^/VT5y:/at:V^) 

i7/i//}?>^-r 5: K -iS^ii: (2 9 7mg, i. 5 5 y^/^) *5cttJ«i-t kp^^t-:/- 
1 H--<y / h y r^-jv (i58mg, 1. o3^y ^/i') »x.T^?a-cism 

M#bfCo S^&-^^^7K (10 0ml) T**$^L. (1 0 Om 1 X 2) 

381 



wo 02/059077 



PCT/JF02/00532 



'^■f-y-d^bn^^-^^x. mmit^m (5 2omg. 90%) trWzo 

mp 205-210'X: 
5 IRvfflax'^cm-^: 1644, 1626, 1599, 1510. 

Anal. Calcd for C33H25F4NO3: C, 70.83; H, 4.50; N, 2.50 
Found: C, 70.59; H, 4.50; N, 2.57. 

^H-NMR (CDCI3) 5 : 2.89 (IH, dd, J =14. 2. 11.0 Hz), 3.06-3.24 (2H, m), 4.78-4.90 
(IH, m). 5.09 (IH, d, J = 4.0 Hz), 5.97 (IH, d, J = 9.0 Hz), 6.96-7.20 (7H, 
10 m), 7.30-7.68 (UH, m), 8.08 (IH, d, J = 8.0 Hz). 

mmm 210 

N- ( (1 RS, 2 SR) -2-t KP^i/-2- (4-^31/ ^v':7^=:/^) -1- ( (4 
- (MJ77l';^a^^/i') :7 3i=/W) p?9^/V) ^'fju) -6, Ko-S H-^ 

i^y^ [ a ] iy^n ^zfT y- 1 -*/^jJ?^f - 5 K 

15 (IRS, 2 SR) -2-T^/-l- (4-73^y^v'7ji::^/V) -3- (4- (MJ 

y7U:tn;^'f-M y:n=./U) —/U (2 0 6mg, 0. 535y-^/I/) 

(Z)Tir hU/l^ (2 0ml) W&i^6, Kn-5H-^Vi/ [a] p 

^y^Xi^-l-:«7/l'7j?>'^ (1 0 Omg, 0. 5 3 5 U^/l^) iJitJ^l^^x^/U-S- 
O-vf^^/VT^/y^Plf/l') :3(7/l':^v?-l'.^ K-^t^:i: (1 5 3mg. 0. 80 

20 5 y^/W) *5j;tJ«l-t Kndri/-lH-'<:/y hyTi/->'l' (8 Img, 0. 53 

^ v^7u) ^Mx.xm.ux'm^m:WLfz.. sm^tk (10 0ml) x^^u m 
m^-^/^ ( 1 0 0 m 1 X 2 ) xmm ufc:„ mmm^ i m^mm. i mMT^miti- ^ 
y ^^:^mms mam:i^xmkfmu mAim'^^^i^^^x'^B:^mmm^ 
Ltc^m^^t:mm^^^i^-^^-f-yd^bn^^:^'&x.mmih'^mi2 e smg, 

25 9 0%) i:mco 

mp 191-192°C 

IRvmax'^'^cBi-i: 1642, 1590, 1507, 1489, 1327. 

^H-NMR (CDCl3)S: 1.90-2.06 (2H, m), 2.10-2.26 (2H, m), 2.60-2.70 (2H, m), 
2.85 (IH, dd, J =14. 4, 11.0 Hz), 3.07 (IH, dd, J =14.4, 3.4 Hz), 3.42 (IH, 
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brs), 4.64-4.84 (IH, m), 5.03 (IH. d. J = 4.0 Hz), 5.80 (IH; d, J = 9.6 Hz), 
5.80-5.96 (IH, m). 6.13 (IH, d, J = 11.8 Hz), 6.90-7.20 (8H. m), 7.20-7.50 
(6H, m), 7.54 (2H, d, J = 8.2 Hz). 

mmm 2 1 1 

5 N-((1RS, 2SR) -2-t: Fn=3ri/-2- (4->'a.y=3ri^:7:3.c^/l^) -1- ( (4 
K 

(IRS. 2SR) -2-r5/-i- {A.-y^j^'yy^^M -3- (4- (bP 

y}Virni^^)V) y=^=-M -l-^p/^V-/^ (4 0 0mg,' l. 0 3^y^/i-) 
10 mm^^^^ (20ml) mrnKS-y^-^^-^^^^-^^^"^'-^ (2 30ml, 
1. 55^y^/I-) i3j;t>'^fP*W7K (20ml) ^^)R;lT^a-C«» Lfc. 

mm^y^ (loomi) x-mu mm^^^v (ioomix2) vmmi^ti. 
mm^f-^^-^^-^^*''^'^^^^^'^^^^^^^ 78%)^ 

15 #fCo 

mp 133-134°C 

IRvmax^'^cm-^: 1645, 1590, 1507, 1489. 
Anal. Calcd for C31H28F3NO3: C, 71.66; H, 5.43; N, 2.70 
Found: C, 71.84; H, 5.26; N, 2.69. 
20 ^H-NMR (CDCl3) 8 : 2.32-2.42 (2H, m), 2.60-2.90 (4H, m), 3.14-3.22 (IH. m). 
4.32-4.50 (IH, m), 4.78-4.86 (IH, m), 5.36 (IH, d, J = 8.4 Hz), 6.92-7.04 
(4H, m). 7.06-7.40 (7H, m). 7.47 (2H, d, J = 8. 0 Hz). 

N- ( (IRS, 2SR) -1- ( iA-y/U:ttiya^::^M -2-fc Kn^v^ 

25 -2- (4- (M)7/i/;tP^5"/v) 7^^/v) ^^^^) -l-ry^i^y:^^^^^-^ 
^ K 

1) 4-hi;7/l';^n^^/ur-feb:7:c7 V (5 7. 8g, 0. 3 0 7^71-) t 
(1ml) (Ommi^^^i"/^ (300ml) ^Ml-TK^^b"^ h ^ (2 
4. 5g, 6 0%mB, 0. 6 3^/1-) ^^P^-f-^lBK.fz. %^Km&^(OX\ 
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tK (3 0 Om 1 ) T'WLfc^. g^^^/l^ (2 0 Om 1 X 2) Tttffi Lfc„ tttti 
:fJ7^^r2'rh^7y^- (--=3{^1^>':e^^^f■7^=5 0 : 1-5 : 1) X'^tMb 
2 g , 8 9%) 

IRvmax'''""cin"^: 1744, 1696, 1431, 1325, 1202, 1132, 1069, 1017, 853. 
^H-NMR (CDCgS: 1.28 (3HX0.62. t, J= 7.8 Hz, keto), 1.37 (3HX0.38, t, 
J = 7.8 Hz, enol), 4.04 (2HX0.62, s, keto), 4.25 (2H, X0.62, q, J = 7.8 
10 Hz, keto), 4.31 (2H, X0.38, q, J = 7. 8 Hz, enol), 5.75 (IHXO.38, s, enol), 
7.28 (1HX0.62, s, keto), 7.70 (2HX0.38, d, J = 8. 0 Hz, enol), 7.78 (2H 
XO. 62, d, J = 8. 0 Hz, keto), 7. 90 (2HX0. 38, d, J = 8. 0 Hz), 8. 08 (2HX0* 62, 
d, J = 8.0 Hz). 

2) 3-;d-=^ry-3- (.4- M) 7/^;d-n ^ ^/^>^3i=/^) f (3 
15 8. 2g, 0. 147^/^) tA:--7;Virxi^-yi?;V^vi^'^ {2 b 0. 13 
^^'l^) s BB.ti yi^i^Oe. 6g, 0. 26 , Tir h::^M);k (500m 
1 ) (DU^mt: 6 0°CT' 3 mmW.W bfco ^^M^WB^m tK ( 5 O O Dq l ) 
^1S\^Xmk^f-J^ (5 0 0, 2 0 0ml) -TfttfliLfco ^Attl^^7kM^ 

20 :7>f - (r-^^l^ : @^^3i^7V= 5 0:1-10:1, ^^-^^ : h>'^ai>-= l : 
1) X^mmU 'i/^^^f-'^*^h^^Bi\:^^X. 2- ( {4-y/U:tnya,:^/u) 
M -3-:*-^y-3- (4- ihVy/i-:tn;<'^M y =^::^}V) yxi\i':^ym^^^^ 

(2 9. 5 g, 5 5%) ^W^o 
mp 52-53'C 

25 IRvmax'^W: 1723, 1692, 1514, 1323, 1231, 1130, 1067, 853, 824. 

f\-^U- C, 61.96; H, 4.38 
^SlM6: C, 61.97; H, 4.14. 

^H-NMR (CDCI3) 5 : 1.12 (3H, t, J = 7. 1 Hz), 3.31 (2H, d, J = 7.6 Hz), 4.10 
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(2H, q, J = 7.1 Hz), 4.56 (IH, t, J = 7. 3 Hz), 6.88-8.03 (2H, m), 7.12-7,32 

(2H, m), 7.71 (2H, t, J = 8.0 Hz), 8.04 (2H, d, J = 8. 0 Hz). 

3) mtMi^i2 1. 5 4g, 1 SS^y^/l^) (500ml) ^ 

7K*»i>*'^- h y i^A (1 1. 9 6 g, 3 16 ^ y^7u) srjp^, m.mx*z 

pi^M -3-;^=¥y-3- (4- ihUy/i-:^nyi^/u) 7°ot°;*-^^^^ 
^/V (2 8 g, 7 9 5 y^/l^) <D:i^-r-/l^ (200ml) ^ISilr7}cJ^T> ^^KM 

X.. ^aT-3 o^mwLtio R}^m^im^mm:^mm (5 o om i ) 

m=^i'/l^ (5 0 Om 1 X 2) T'ttmLifco ttfflJS^I&filcfel^-Cifcr^L. MTi^mm 

— i^^-fiy :m^^=f-^^=4: : 1) T^ffi^L, (2RS, SR S) -2- ( (4- 
yj\^:tnya^:=.;u) -3-fc Kn^^ri^-s- (4- ihV p^i^/u) y 

^=^/ir) -zfxi \f:i>r:ym^f-A^ ( 2 8 g , 100%) ■^m.^immh LT#fc„ 

IRvmax^'cm"^: 1713, 1510. 
15 Anal, Calcd for CigHigFA: C, 61.62; H, 4.90 

Found: C, 61.51; H, 4.87. 

^H-NMR (CDCI3) 8: 0,95 (3H, t, J = 7. 4 Hz), 2.80-3.06 (3H, m), 3.15 (IH, d, 
. J = 2.6 Hz), 3.91 (2H, q, J f 7.4 Hz), 5.11 (IH, brs), 6.84-7.06 (4H, m), 
7.52 (2H, d, J = 8.4 Hz), 7.63 (2H, d, J = 8.4 Hz). 
20 4) (2RS, 3RS) -2- ( ^A:-y jV-^xiy zc:=-)V) :^^jV) -3-t Kc2=¥ 
iy-3- (4- ( h U 77V;^t3p<5^7V) y :r.z=.)V) ■:fxi\f-^vm^'f-)V {11 . 5g, 
7 4. 3 5 y ^JV) (O^^J-JV (300ml) Mfw, l^^TK^S^k"^ h y 

(150ml, i505y »x.. mMX'm(mw\^fz.o k^wl^ i 
m.'^mm^mm ( i s o m n ica:^, mn.=^^j^^ ( 3 o o m i x 2) l^. 

m^mWk^'f'/i^-^^-^yT^^hn^^s^'^x. (2rs, 3rs)-2-((4-:7 

y^;tn:7 3ic:^/i-) j^f-^/U) -s-t Fn:3rv'-3- (4- {Y") y jvHrxi ^^)V) y 
=71^) fn\f:i>rl^n. (2 2. 4 5 g. 8 8%) -^Wt. 
mp 120-121t; 
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IRvmax'^'^cm"^: 1713. 

Anal. Calcd for CwHi^F^Oa: C, 59.65; H, 4.12 
Found: C, 59.56; H, 4.03. 

^H-NMR (CDCI3) 5 : 2.90-3. 10 (3H, m), 5. 16 (IH, d, J = 3.6 Hz), 6.82-7. 12 (4H, 
5 m). 7.52 (2H, d, J = 8.0 Hz), 7.63 (2H, d, J = 8.0 Hz). 

5) (2RS, 3RS) -2- ( (4-7yk:tci ^^^n/V) 

(4- (hy 7/^;a-np<=5^/W) ycx-cm/l^) y^u\i°:i-l^m (2 1, Og, 6 1. 
SS^y^/l') <^xh7t (5 0 0ml) ^|RtCv?73::=7V;?i^>^7h y 

Ti^'K (14. 5ml, 67. 5 5 y ^/U) *5<tTJ? hU oc^/^T ^ ( 1 2 . 9 m 
10 1 , 9 2 5 y ^Mx.X 3 B#»||!i)l«lc Lfc„ KJS^S^tK (500ml) 

f^L, mm^^/i^ (5 0 Cm 1 X 2) T'ttffiLfCo ttai^S^^fP:fe:i::?lc-e»L. 

i5^77>f- (gt^^^/l').T'iffiKUS^^^f^^l— -^1^^^*&»^^$*T. (4 
RS, 5SR) -4- ( (4-7/U:rP7a.r^yU) ^^yl^) -5- (4- (hy:7/l^;tP 
15 ^^/^) 7:3^^/^) -1, 3-;j-=ar-y->/y v'i^-a-;^:/ (19. 24g, 92%) ^ 

mp leo-ieit: 

IRvinax""(;m-': 1738. 1508. 

Anal. Calcd for C^HijF^NOij: C, 60.18; H, 3.86; N, 4,13 
20 Found: C, 60.01; H, 3.99; N, 4.06. 

'H-NMR (CDCI3) 5 : 2.10-2.34 (2H, m), 4.20-4.34 (IH, m), 5.11 (IH, s), 5.86 
(IH, d, J = 7.8 Hz), 6.97 (4H, d, J = 9.0 Hz), 7.51 (2H, d, J = 8.2 Hz), 
7.70 (2H, d, J = 8.2 Hz). 

6) (4RS, 5SR) -4- ( (4-7/W;^P 73i=/U) -5- (4- (b 
25 ])y/U:tn;^^/U) 7 3i=7V) -1, 3-:t'3rf-yy v'>'-2-;t-i^ (1 8 g, 5 3. 

1 5 y ^/u) (d:^^ y -/u ( 3 0 0 m 1 ) mmK 8 M^:^mi\:'r h y !>i^7KM ( i 
9. 9ml, i5 95:y^/u) ^Mx.. mmMmmMLfc. siit^m^mmWi. * 

(3 00ml) T'#«?U mk^'f-^l^ (3 0 Om 1 X 2) T'ttfflLfCo ttffi?^^^ 
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"^^^-^"^^y^^^n^^n^^X. (IRS, 2SR) -2-T^y-3- (4-:7/ix 
;^n:7a.^y^) -i- (4- ih V y/i^^is /^/i^) ya,=^/u) (1 
4. Ig, 8 5%) 
mp 130-131t; 

IRvmax'^cnT^: 1618, 1601, 1588. 

Anal. Calcd for CigHigF^NO: C, 61.34; H, 4.83; N, 4.47 
Found: C, 61,23; H, 4.72; N, 4.41. 

^H-NMR (CDCI3) 5 : 2.32 (IH, dd, J = 14.0, 10.6 Hz), 2.68 (IH, dd, J = 14.0, 
3.4 Hz), 3.20-3.36 (IH. m), 4.76 (IH, d, J = 4.4 Hz), 6.90-7.16 (4H, m), 
7.52 (2H, d, J = 8.2 Hz), 7.65 (2H, d, J = 8.2 Hz). 

7) (IRS, 2SR) -2-T5y-3- {A.-y )V^xxy ~\- (4- (h 
y :7 3.:n/i,) -l^yp/^V-/K4 5 Omg, 1. 445 ^^/^) 

(Dg^^ai^/U (1 5ml) ^^{Cl-:^:7 h-f/I^tJ'O y K (2 8 2ml , 1. 8 7^ 

y-=e/^) *5j;t;ft&^MW7fc (1 5ini) »x.T^M-e-2i$ra^t^Lfc„ mm.-^ 

* (10 0ml) -CI6rf?U (10 0m 1X2) T'ttttJLfc. ttTO^ 

^f-/i^—^^-fyi)^hn^^^^x. mmit-^m (e 1 4mg, 9 1%) ^ntzo 

mp 207-208'C 
IRvmax^^cm"^: 1640. 

Anal. Calcd for Cjj7H2iF4N02: C, 69.37; H, 4.53; N. 3.00 
Found: C, 69.21; H, 4.46; N, 2.87. 

^H-NMR (CDCgS: 2.92 (IH. dd. J = 14.2. 10.4 Hz), 3.13 (IH, dd, J = 14.2, 
4.0 Hz), 3.39 (IH, s), 4.72-4.90 (IH, m), 5.13 (IH. s), 5.98 (IH. d. J = 
8.4 Hz), 7.04-7.60 (12H, m), 7.70-7.92 (3H, m). 

mmm 213 

4-:7/^^n-N- ( (IRS, 2SR) -1- ( (4-7/k;^-P :7ai^7l.) ^^/u) - 
2-h Kn:3rv--2- (4- ( b y 7/V:tP ^ ^/U) yau=:.M rc^/u) -l-ry-^V 

(IRS, 2SR) -2-T$y-8- U-y;v^ny =^=.jv) -i- (4- {V])y 
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/Viru:^^}V') :7^^/k) -l-7°Dy^V-/^ (4 5 Omg, 1. 4 4 5 y ^/U) (D 
T-feh^hyyU (30ml) mL\^A.-y)Vir}p.'ry^V:ylj}Vi!^^^m. (2 7 4m 
g. 1. 44^y^/k) *3j;TJ« 1-^5^/1- 3- i^-^^:^^}VT%Jfxi\ifV) 
JKi^'-r^ K-it^:S (3 5 8mg, 1. 8 7 ^ y ^/U-) *J J:tJ? 1-fc Kndr^/-1 H 
5 -^^-y h y T ^/-/l- (220mg, 1. 44$y =^JV) ■^1S\^X^^'ri^mLWf^ 
tfCo SM^tK ( 1 0 Om 1 ) T'^^f?U g^m^^/l^ ( 1 0 Om 1 X 2) T'ttW 

JV-^^-^^y-fy^^^^^^^X, ^im.'^m (4 30mg, 62%) ^#fc„ 
10 mp 235-236t: 

IRvmax'^W: 1651, 1605, 1510. 

Anal. Calcd for C27H20F5NO2: C, 66.80; H, 4.15; N, 2.89 
Found: C, 66.59; H, 4.25; N, 2.90. 

'H-NMR (CDCI3) 6 : 2.79 (IH, dd, J = 14.2. 11.0 Hz), 2.98 (IH, dd, J = 14.2, 
15 4.4 Hz), 3.75 (IH, s), 4.70-4.88 (IH, m), 5.18-5.22 (IH, m), 5.91 (IH, d, 
J = 8.4 Hz), 6.92-7.10 (3H, m), 7.12-7.22 (3H, m), 7.40-7.80 (7H, nO, 8.10 
. (IH, d, J = 8.4 Hz). 
%m\ 2 14 

N-((1RS, 2SR)-l-( <^A.-y jvisrxiy 3:.z^)V) -2-t Kp^v' 

20 -2- (4- {y^yyjVUrxi^^jV) '7a^::^jV) :x.'f-;V) "t/^ n^^-^l/^l JV'^^'f 

% K 

(IRS, 2SR) -2-T5y-3- {A-y ;V:^ny ^=l/v) -1- (4- ( h y 17 
-l-ypxNV— /l^ (4 5 Omg, 1. AA%])^jV) (D 
g^^^^yu (15ml) mWLK-i^^ n^^^ly^jvifs^jv-i^ n y K (2 8 8m 1 , 
25 2 . 1 5 5 y -^/V) J:tj«|&?pMW7k (15ml) ^lBK.Xm^X 3 bfc 
K«^7k (10 0ml) t'^I^U mWi^^/V (1 0 Om 1 X 2) -etttiiLfc„ 

mmm:^^/i^-^^-f-i^t^hm^^^x. mm^t^i^ (5 5 0mg, 90%) 
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mp 220-22 1°C 

IRvmax^W: 1645, 1510, 1329. 

Anal. Calcd for CJi^^^: C. 65.24: H. 5.95; N, 3.31 
Found: C, 65.07; H, 5.85; N, 3.22. 
5 'H-NMR (CDCI3) 5 : 1.04-1.40 (5H, m), 1.50-1.80 (5H, m), 1.82-2.10 (IH, m), 
2.66 (IH, dd, J = 14.4, 10.8 Hz), 2.83 {IH, dd, J = 14.4, 4.6 Hz), 4.34-4.50 
(2H, m), 5.04 (IH, brs), 5,36 (IH, d, J = 7.4 Hz), 6.90-7.12 (4H, m), 7.52 
(2H, d, J = 8.0 Hz), 7.66 (2H, d, J = 8.0 Hz). 

mi&m2 1 5 

10 N- ( (IRS, 2SR) -1- ( (4-7/V:^n^.n^yU) p^^/V) -2-t Kn^v- 
-2- (4- {V'^)y;v:i-n;f.=f-;]^) :7^^;u) in^/u) -A-ys.=.;v^^T% K 

(IRS, 2SR) -2-T5:y-3- U-yji^irviy^^jv) -i- (4- (hU^ 
/V:^n:^^}V) 73i=/l/) /i^ (4 5 Omg, 1. 445 y^/^) <0 

r-fe h= MJyU (3 0ml) ^^lJ:4-73i::i/Wn-ig^ (2 3 6mg, 1, 4 4 

15 5 y *5 itJf 1 3 - ( 3-v'p« ^/l^T ^/Zfn \fM 5 K • 

:^M(3 5 8mg, 1. 8 7 5 D ^71^) *3 J^tJ^l-t KP'^riX- 1 H-^:^^/ M) 
7 V-JV (220mg, 1. 445y ^/P) ^iM^xm^X^m^mW Lfco SJS^ 
^tK (10 0ml) -^^IrJRU g^^^^/l- (1 0 Om 1 X 2) -??ttttlLy5:„ ttW^ 

^'y&^fcS^^H^^T. ^mi\:,^m (4 50mg, 68%) Sr#fco 

mp iss-iset: 

IRvmax^'cffl"^: 1645, 1537, 1510. 

Anal. Calcd for Q^^j^'. C, 67.96; H, 5.48; N, 3.05 
25 Found: C, 67.98; H, 5.68; N, 3.06. 

^H-NMR (CDCI3) 5 : 1.70-1.90 (2H, m), 2.00-2.20 (2H, m), 2.44-2.60 (2H, m), 
2.62-2.84 (2H, m), 4.10 (IH, d, J = 4.0 Hz), 4.32-4.48 (IH, m), 4.98-5.06 
(IH, m), 5.40 (IH, d, J = 7.6 Hz), 6.86-7.14 (6H, m), 7.16-7.34 (3H, m), 
7.51 (2H, d, J = 8.0 Hz), 7.63 (2H, d, J = 8.0 Hz). 
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mmm2 i e 

N- [ (IRS, 2SR) -2- (4-i}'Pn:7 3^::i/U') -2-t F^^^v'-l- [3- (1, 
1, 2, 2 -x h 77/1^:^-0^ h^i^) -^^'v'/l'] ^5=-/^] -6, 7-i?tpP-5H 

-<lyy [ a ] t/^ o --7°7^ y- 1 -;{;/u#^f - 5 K 
5 1) 3- (4-i^aP73i:::^/^) -3-;^^y-2- [3- (1, 1, 2, 2-Th7t 

3- (1, 1, 2, 2-7" h7t Kci^ h^v^) h/Uci^:/ (7. 4 3ml, 445: 
(30ml) N-y^n^;^^;^^^ K (7. 83 

g, 445y^/i-) t2, 2'-T>'ifx^y:/^D=hi;/w (0. 2 g) ^ipx.-c 

T'Sfei1^Lfc„ ^i'^S>^l^l±@*L-C. 3- (1, 1, 2, 2-x fyt Ko^^ifdrv^) 
(9. o.7g, 4:0 ^Veju) ^i^y^ h^iy^^:^ (10 0ml) izm 

mu ^^TTkm^ti- hv^j>> (1. 6g, 60 4 o ? y ^/u) *jb;?.t 

15 iBtWm^LfCo ^m-±-C#fc3- (1, 1, 2, 2-r h^t Kpaih=3fi/) - 

l--yp^^^y^-<^^if^(Z3i/^ h^iya:^^ (20ml) ^?^^?iTb. 

1 5 LfCo Rft-m^:^ ( 1 0 0 m 1 ) ^M^xm^t^'f-zl- ( 1 0 0 m 1 X 

mS^^^y y * ^-'^^ P'vh^y>'.f- ('^=3{^1h y : gf^:3^^>ru= 2 0:1-4: 
20 1) X^mmU ^'^f•yi!)>^^^^it^'^X. 3- (4-^pn73.^;i^) -3-;^=as^y 
-2-C3-(l, 1, 2, 2-7" hyt Kp^ h^v^) '^i^v'-'^] pf;e-^^^3^5=- 
/U (7. 8 5 g , 4 5%) ^#fc„ 
mp 60-61t: 

IRvinax'^"cnr^:l723, 1684, 1590, 1325, 1275, 1231, 1200, 1134, 1096. 
25 TuM'^^i^C^AiClFfiit LT. th^i[:C, 55. 50;H. 3. 96, Hiii^rC, 55. 55:H, 3. 83 
'H-NMR(CDCl3) 6 :l. 12 (3H, t, J = 7. 2 Hz), 3. 33 (2H, d, J - 8. 0 Hz), 4. 10 (2H, 
q, J = 7.2 Hz), 4.55 (IH, t, J = 7. 0 Hz), 5.89 (IH, tt, J = 53. 1 Hz, 2.2 
Hz), 7.00-7.20 (3H, m), 7.20-7.35 (IH, m), 7.42 (2H, d, J = 8.0 Hz), 7,89 
(2H, d, J = 8.0 Hz). 
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2) (2RS, 3RS) -3- (4-^00731:=:/^) -3-t Kp^^X-2~ [3- 
(1, 1, 2, 2-xh7t Ko^h^^^) ^^/v^/l'] 7'nf;a->'^3i5"/W 

M:^M.itm^ (4 . 0 9 g , 3 0 5: y ^^V) ©v^^f^/l^:!^— 7^/1^ (10 0ml) 

Tk^ftfa 5*-^ hyiJ'A (2. 53g, eo^y ^/k) ^^pm'-^Mx. 

U ::*L{;:3- (4-^i3d:7:tc^/i^) -3-;^-^y-2- [3- (1, 1, 2, 2-rh 
7t Kp3^ h^i^) ^^/v^^'i^] tr;r:/^:3^f^>'l' (6. 5 g, 15 5 y^/W) (Z) 
^Jz^L'^jVa^^v-fV (2 0ml) ^^j!j|Ix.fCo ^i&T- 1 NpFfllt^Lfcms STJ^tK?^ 
l^^^imT'KJS^^fihLfco 0 Om 1 X 2) 

•fyf/jV^vi-^V^yy^— (^=3ri^i/ : g^i?^^yu= 1 0 : 1-3 : l) T-J^^L 
X. (2RS, 3RS) -3- (4-^aP7ai=;u) -3-t KP:3pv'-2- [3- (1, 
1, 2, 2-7^ ^7fc Kpoi hds-v^) ^^/-^/U] yctf:^^^:^^/^ (6. 5g, 
. 9 9%) ^^fe}ffi»iLr#fc„ 
15 IRvmax""'cm-^:1723, 1489, 1302, 1277, 1198. 1123, 1094. 

'H-NMR(CDCl3) S :0.94 (3H, t, J = 7. 2 Hz), 2.90-3.10 (3H, m), 3.90 (2H, d, 
J = 7.2 Hz), 5.02 (IH, br),- 5.88 (IH. tt, J = 53. 1 Hz, 2.3 Hz),. 6.90-7.10 
(3H, m), 7.22 (IH, d, J = 7.6 Hz), 7.27 (IH. d. J = 3.4 Hz). . . 

3) (2RS, 3RS) -3- (4-i^nny'j.::^;k) -3-t Ko:3ri/-2- [3- 
20 (1, 1, 2, 2-xb7fcKn3if drix) ^^v^yu] -fn \^i!rvm. 

(2RS, 3RS) -3- iA.-^xixi-7:xu=^)V) -3-t Fa:3rv'-2- [3- (1, 
1, 2, 2-'rV'7'^Yxi:3:.\'^%/)^l^'J^)V\-fxi}£:^V^=J^^}V{%. 4 5g, 

14. s^y^/v) (o:^^/-)v (3 0mi) 2^^;ici^{t:-^- h y AtK^ 

?S(14. 8ml, 29. 6 ^;!J0;t-C^jfil?4 WW Lfc„ ^JE&» 

25 1 ( 1 0 Om 1 ) ^1S!^^-Xm^h Lfcfl. WmP=-^fV ( 1 0 Om 1 X 2) 

T'tt W LfCo ttttJ^^TKSfc L. Wmm.-^^^ ^ AT-^j^ Lfc^. Mff bfCo 
2^^i^^--=¥-y-i^30^e>^^ib$-&T. (2RS. 3RS) -3- (4-^5^ np7a:^ 
yU-) -3-t Kp^v'-2- [3- (1, 1, 2, 2-r k Kp^ ^=af^') ^^/i^yl^] 
:7'nt';^:/^ (5. 3 9g, 8 9%) ^ntc. 
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mp 88-90'C 

IRvmax"^cnf^:1694, 1489, 1277, 1206, 1127. 

Thm^^misKCl^At bT. ^Wm-C. 53. 15;H, 3. 72, ^ffl^lf :C, 53. 26;H, 3. 87 
^H-NMRCCDClg) 6 :2.80-3. 10 (3H, m), 5.07 (IH, d, J = 3.6 Hz), 5.88 (IH, tt, 
5 J = 53.1 Hz, 2.6 Hz), 6.90-7.15 (4H, m), 7.20-7.35 (4H, m). 

4) (4RS, 5 SR) -5- (4-^PP73i::::/l') -4- [3- (1, 1, 2, 2 

-X h7t Kn:^ hdf^v') ^vv?/i'] -1, Z-isr^^-/ 3 -^v-l-irv 

(2RS, 3RS) -3- {A.-^ uxiy ai-^-jV) -3-t [3- (1, 

1, 2, i-'rYJMYy^^V^l^) -<'yV')V\-ztu\^ir)y^{^. 3 9g, 13. 
10 3 ^ y^yi^) (Ot- h7 1 Kd77 V (1 0 Om 1 ) ^;SS^^:v'7ai^y^:^J^;^Jf^y/^T 
(3. 7 0ml, 17. 25 U^/U) t MJ^^/l^T^i^ (2. 59ml, 1 

8 . 6 5 y ^inx-T^tg-T' 1 -^TfZ)^.. 3 it^iMmss l^^. 

KJSS^^SrJ^HMJlllb. tK (1 0 Om 1 ) ^Atl;t-Cgt^:x5^/U (1 0.0m 1 X 2) 

15 !^^:>'y;*'J^/U^n-r h^7:7^- (-^dff-^ : i^^^5^^^= 2 : 1-1 : 1) 
miiU t^fWbfcj^^^^lr-^=35^1^i/.^J^x.Tit^LX. (4RS, 5SR) -5- (4 
-tJ'ian^a^^yl') -4- [3- (1, 1, 2, 2-xh7fc KP^c^df^i/) ^Vv^/U] 
-1, 3-:^=¥1^^/y v':/r2-;t:/ (4. 6 5g, 8 7%) ?lr#fco 

mp 134-135°C 

20 IRvmax'^^cra-i:3243, 1740, 1489. 1447, 1343, 1273, 1238, 1198. 1125, 1088. 
TC * ^ W ffi C18H14CIF4NO3 i L T . th ^ ffl: :C. 53. 55;H, 3. 49;N, 3. 47 . %n 
iL:C,53.56;H, 3.28:N,3.48. 

^H-NMR(CDCl3) 6 -.2.18-2.40 (2H, m), 4.20-4.35 (IH, m), 5.05 (IH, br s), 5.79 
(IH, d, J = 8.0 Hz), 5.90 (IH, tt, J = 54.8 Hz, 2.6 Hz), 6.85-7.00 (2H, m), 
25 7.05-7.20 (IH, m), 7.20-7.50 (5H, m). 

5) (IRS, 2 SR) -2-T5y-l- (4-^pp:7 3:^/U) -3- [3- (1, 
1, 2, l-'rVyM^n:^^^^/) y^=-)V\ -\--:fxi/'^;—jv 

(4RS, 5 SR) -5- (4-iJ'P073.=7^) -4- [3- (1, 1, 2, 2-r 
l.yfcKn^h^v') -1, 3-:t=ar1^yD v^^^-2-;^^^ (4. 35g, 
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10. s^y^;^) (D^^ y-ji^ (2 0ml) mm^. sj^^Tk^'fti'^-hy !>A7K 

^^g(5. 39ml, 43. l^V ^>'l-) ^Mk.X 6 Btr^»31?»K ^mU^ 
m&I^BU tK (1 0 Om 1 ) »;tTB^^a^^/Kl 0 Om 1 X 2) T'ttttlUfco 

5 >'i:i^^^/v^-T-^KD}g-a'»b^B^H^b^«. (IRS, 2SR) -2-757 
-1- (4-^pp:73:^yk) -3- [3- (1, 1, 2, 2-x h7t Kp^ h^v') 
:7aic^/k] -1-^X2/^/— ;U (3. 6 1g, 8 9%) ^#fc„ 
rap 96-97'C 

IRvmax'^W:i611, 1588, 1489, 1308. 1196, 1119. 
10 5hm^mm. Ci7Hi6ClF,N02 t VX . Ih iL :C, 54. 05;H, 4. 27;N, 3. 71, ^ M 
'(fi:C,54.08;H,4.34;N,3.75. 

'H-NMR(CDCl3) 6 :2.36 (IH, dd, J = 13. 6 Hz , 10.2 Hz), 2.77 (IH, dd, J = 13. 6 
Hz, 3.2 Hz), 3.20-3.40 (IH, m), 4.66 (IH, d, J = 4.6 Hz). 5.89 (IH, tt, J 
= 53.0 Hz, 2.5 Hz), 6.99 (IH, s), 7.00-7.15 (2H, m), 7.20-7.40 (5H, in). 
15 6) N-[(1RS, 2 SR) -2- (4-i^PP73x::z/k) -2-t Kn^v^-1- 
[3- (1, 1, 2, 2-r h7 7/l^;e-p:ii h^v^) J^^/l^] -6, 7- 

v^t FP-SH-^^-i/ [a] v'^^'P^7'x:/-l-:^7/^7i?^1^5: K 

(IRS, 2 SR) -2-T.5:y-l- (4-^PP7a::::^/V) -3- [3- (1, 1, 

2, 2-7" h777^;t-P^ h^v-) ^cncr^/l^lT^Pz-^^-l-^^-^/I/O. 2 8 0 g(0. 

20 7 4 1 5!J^;^) . 6, 7-v^t Fp-5H-^y^/ [a] p^:7°-r>'-l-;^/^ 
2j?i^gfeo . i4g (0. 745y ^/u) , 1 -t vn^-y^>y^ h y r >/-/i-7Kfp 
mo. iig (0. 74 5y^/u) ^r±v^vv/i^iomi^xm^Lm^hi 

-:3i^;W3-(3-v'^^/l-T^y >^Pf7V):jt>;V7l?i?^ 5 K'^^mO. 1 4 g (0. 

It5t»0. 3 7 3 g Ii5i^9 2% 
mp 182-183'C; 'H-NMR (CDCI3, 200MHz) 5 1.93-2.06 (2H, m), 2.15-2.24 (2H, 
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m), 2.67 (2H, t, J = 6,1 Hz), 2.78 (IH, dd, J = 10.9 Hz, 14.9 Hz), 2.98 (IH, 
dd, J = 4. 2 Hz, 14.6 Hz), 3.71 (IH, d, J = 3.6 Hz), 4,60-4,73 (IH, m), 5.04 
(IH, t, J = 3-7 Hz), 5.74 (IH, d, J = 8.4 Hz), 5.89 (IH, tt, J = 2. 7 Hz, 
53.0 Hz), 5.93 (IH, td, J = 5.6 Hz, 11.0 Hz), 6.21 (IH, d, J = 11.6 Hz), 
5 6.95-7.18 (6H, m), 7.31-7.43 (5H, m) ; IR (KBr) 3270, 2940, 1640, 1537, 1198, 
1125 cm"^; Anal. Calcd for C29H26ClF4Naj: C, 63.56; H, 4,78: N, 2.56. Found: 
C, 63.51; H, 4,69; N, 2.52, 

mmm2i7 

N- ( (IRS, 2SR) -2-t (4- (7 3^-/V';^drv') :7a^:=-jU) 

10 -1- ( (3- ( (1, 1, 2, 2-r-hyy/l-:tx2az^;U) ;^-dr:X) y^i^/l^) / f- 
juy -6, 7-v^t Kn-SH-^:/^ [a] i/^ 1 -;«7/V2i?d5-f- 

^ K 

1) 3-(l, 1, 2, 2-r-hvyjl^:^naL}sa^i/) h/VocV (7. 8g, 3 7, 
5^y^/i/) (Dmm\:Mm (8 0ml)^m-N--7'n^;^i^ixW5 K (7. 3 
15 3g, 41. 2 ^ y^yP) *5j;tJ5 2, 2'-T:/t*;^ (^yy^n^MJ/W (30 
Omg, 1. 875y^/U) ma^. ei^m^UfmmLfc. 

U ^t&^^m\^X3- {1., 1, 2, 2-ThyyM^^h^-:y) -a-'fu^h 

(10. 7g, 3 7. 5 5; y ^/V) (D 1 , 2 h ^^rv'^iJ' (1 2 0 m 1) ^ 

20 m\^7i^miti- hv^j^ (60 i. sog, 37. 55 y ^t^^tm 
x.^ m.m.x^ 3 0 ^mwLtc. E}itM<D^K^Kmmi^tL 3- {1, 1, 2, 2-9- v 

yy;U:^xi3^Y-iri/) -d-zftt^Y-jx^zs^-ycoi, 2-\^:^ Y^i/^^ ^ (10ml) 

^i£^?STu mmt:m^x'i^mmw\^f^. mm^i^ (loomi) (o^\^ 

mm^^j-ji' (1 oomi x2) -xrtttHtfc^ mm-^T^^^xjim^m^x 

3:.:=-jV) -2- ( (3- ( (1. 1, 2, 2-'rYyyjV:^nai.=f-;V) 
}V) zfX2 \fi>rl^m=^=f-/V (9. 9 2 g, 5 4%) -kn^^msb \.Xm^o 

iH-MR (CDCI3) 5 : 1.13 (3H, t, J = 7.0 Hz), 3.33 (2H, d, J = 6.8 Hz), 4.11 
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(2H, q, J = 7.0 Hz), 4.56 (IH, t, J = 7. 6 Hz), 5.88 (IH, tt, J = 53.0, 2.8 
Hz), 6.90-7.48 (IIH, m), 7.90-8.02 (2H. m). 
IRvmax^'cm"': 1738, 1682, 1605, 1586, 1505, 1489, 1449, 1420, 
Anal. Calcd for C26H22F4O5 • 0. 3H2O: C, 62,98; H, 4.59 
5 Found: C, 62.84; H, 4.46. 

2) mtM.^ (5. 3 4g, 3 9. 2 ^ y^/U) Ov'^^/l^^i— x^'l^ (1 2 Om 

1) ^^c7K^^t;7j^e^^•^^!J^>J^ (2. 97g, 78. 4 ^ y ^/u) ^An;t-c^ 

M-C3 0^^#Lfc„ -?>?StC 3 y- 3 - i4-y :^=^/U:t^Z^ 

y^^}V) -2- ( (3- ( (1, 1. 2, 2.-'r\yyjviru=^^}V) ir^^y) y 
10 'fn\£ir:y^:x,=f'}V (9. 61g, 19. 65 y^/i^) (Di^^^/u 

:x.'-T)V (60ml) «;^^JP;tT^?aT' 3 O^^^^Lfco tRI^T. KlS^J^l^ 
'mm.^'m^X^ M^JItK (l 5 Om l ) ^Jnx.. g^^^^/> (2 0 Om 
1X2) r-ttffi Lfco ttffl^^;4c*5 J;tJ«ia?n^:S7}cT'gfcjff b;. WmWr^^^^y^ 

15 ^ : S^3if-/v=4 : 1) t?ftMU (2RS, 3 R S) -3-fc Kn^^^-3- (4 
- (yai^/U;^^^^) y:t,=^)V) -2- ( (3- ( (1, 1, 2, 2 -xh 7 :7/^;^0 
^f-/W) i^^-y) yz^=^)V) 'fv2\i':tl^^^^Ji^ (6, 5 0g, 6 7%) 

^H-NMR (CDCI3) 5 : 0,94 (3H, t, J = 7. 0 Hz), 2.90-3.10 {4H, m), 3.89 (2H, q, 
20 J = 7.0 Hz), 4.98-5.06 (IH, m), 5.89 (IH, tt, J = 53. 0, 2.8 Hz), 6.92-7.42 
(13H, ra). 

IRvmax^W^: 1725, 1611, 1590, 1507, 1489, 1449,. 
Anal, Calcd for (^li^iFA: C, 63,41; H, 4,91 

Found: C, 63.32; H, 4.97. 
25 3) (2 RS, 3RS) -3-t Kn^i^-3- (4- {y au=^/U:i-^-y) y z^^)V) 
-2- ( (3- ( (1, 1, 2, 2-X hy^/l'^nzn^/k) ;t=¥v') 7a:=7V) 
M -fuy^ii-l/^aL^jV 14g, 12, 5 5 y ^/U) (Dp^iS'y— /I' (3 Om 
1)^^^^. 2^^7K^|ti-^hy e^J^Tk^?^ (1 2, 5ml, 25, 0 5 y ^/V-) 
^AP x.T^aT-«^^# LfCo 1 %Wm-nm^ t Lfc^, ( 2 
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0 0ml X 2) TriSfflLyc^ mmm^7ki3xx^ma±mjkx^m^u MMm-^^ 

(2RS, 3RS) -3-1:: Fp^V-S- (4- ^ct^/u) -2- 

( (3- ( (1. 1, 2, 2-7^ hy:7/^;rt3^^/^) r^'J^^/) :7a:^/U) Tf^^/l') 
5 :/nt';r^^(4. 5 1g, 8 9%)^#fco 

^H-NMR (CDCI3) 6 : 2.94-3.10 (3H, m), 5.07 (IH, d, J = 4.2 Hz), 5.87 (IH. t, 

J = 53.0, 3.0 Hz), 6.92-7.40 (13H, m). 

IRvmax°"cm"^: 1711, 1613, 1590, 1508, 1489. 

mp 109-1 lot: 

10 Anal. Calcd for C2^H2oF405: C, 62.07; H, 4.34 
Found: C, 62.09; H, 4.42. 

4) (2RS, 3RS) -3-b: Knd{^t/-3- (4- (:7a.:=:/U;^dE^i^) :7a.c^/^) 
-2- ( (3- ( (1, 1, 2, 2-Th9y/i^:tn:^'^/u) :t^-y) 7a.c^/P) 
M Zfnli':^^^ (4. 3g, 10. 6 ^ y^/l/) t Kp:7'7> (8 Om 

15 1) ^^g}^:. V^:7ai::^/^7jN;^*cy/kTi^K (2. 52ml, 11. 7 ^ }) ^JU) t 

hV^^/l^T^l^ {2. 23ml, 16. O^V^/l^) ^Mx.. 2B#mift«U 
fco K^^m^imm. tK (200ml) ^Mx.Xmm^'f-.J^ ( l O O m l X .2 ) T' 

20 - (-^^f-V : i^^ai^7V.= 10:1-1:1) T'ltmU. g^^:n^/V-^d{^ihi^ 
}6^bS*S^H^-ltT. (4RS, 5SR) -5- (4- (ya^^;^;^:^;.^/) 7a.^/U) - 
4- ( (3- ( (1, 1, 2, 2-7^b7:7/V;e-pa:^/^) ^T^i^) -7 a:.=.,\y) pl^ 
7V) -1, 3-:^drf->/y v'i^-2-:^V (3. 9 2g, 8 0%) 
^H-NMR (CDCgS: 2.24-2.44 (2H, m), 4.18-4.32 (IH, ra), 5.08 (IH, brs), 5.79 

25 (IH, d, J = 8.0 Hz), 5:90 (IH, tt, J = 53.0, 3.0 Hz), 6.86-7.20 (8H, ra), 
7.22-7.42 (5H, m). 

IRvmax'=^W: 1759, 1612, 1590. 1508, 1489. 
mp 90-91^: 

Anal. Calcd for C24Hi9F4N04: C, 62.47; H, 4.15; N, 3.04 
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Found: C, 62.54; H, 4.05; N, 3.04. 

5) (4RS, 5SR) -5- (4- {y y^^^-zU) -4- ( (3- 
( (1, 1. 2, 2 -X h 7 7/1^:^13^^/1^) ;e-^v') y:xi::i/U) ^=f-;V) -l, 3 

v';y-2-:^>' (3. 7g, 8. 0 25y^/l') (i:>:x.^J—)V (lOm 
5 1) mWL\C^'^'&mi\Y&V')tfJ>^ii^W0, (5. 0ml, 405y^/L') ^iPx.. 
4^mi}i«Lfc„ mM^^m^. tK ( l O Om l ) T^«L. @^i?^^/Kl 
0 Om 1 X 2) -ettffltfCo ttffl^^tSliJcfefcKT'gfcT^U. 4i7Ka^-Ti/^^i^!>A 

-e^m^^OT* ^^i^^S^^^^/w — •=arf-:/A=>b»IS^ $^-C. (IRS, 

2 SR) -2-T5/-1- (4- (7^^/^:r^v') :7,c^/l-) -3- (3- ( (1, 1, 
10 2, 2-x h 7:7/1^^ p 01^71.) :7 3i^/P) /l- (3. 0 5 

g, 8 7%) ^#/c„ 

%-NMR (CDCl3)5: 1.20-2.00 (2H, br), 2.41 (IH, dd, J =13.8, 10.2 Hz), 2.88 
(IH, dd, J = 13.8, 3.2 Hz), 3.22-3.38 (IH, m), 4.65 (IH, d, J = 5.2 Hz), 
5.89 (IH, tt, J =53.0. 3.0 Hz), 6.98-7.18 (8H, m), 7.28-7.42 (5H, .nO. 
15 IRvmax'^cm"^: 1611, 1590, 1507. 1489, 1449. 
mp 85-86°C 

Anal. Calcd for C23H2iF4Na,: C, 63.44; H, 4.86; N, 3.22 
Found: C, 63.44; H, 4.76; N, .3.22. 

6) (IRS, 2SR) -2-T5y-l- (4- {:7 ^-zVi^^^y) yau=.)V) - 
20 3- (3- ( (1, 1, 2, 2-Thyyji^:i-na^^/v) y :^:=.;v) 

^^^y—jV (3 0 Omg, 0.695 ^^^M (DT± V-}^^);V (1 6in 1) 0^ 
KQ, 7-v?t KD-5H-^:/y [a] i/^ n^v^x v-l-;&/U7K:/^ (13 0m 
g, 0. eg^y^/W) *5itJ«l-J^^/l-3- {^-i^:^'f-;VT%J'fn\f;v) HjjV 
2i?i^-r5 K-it^S (1 9 8mg, 1. 0 3 5 y^/i^) ioJ;U«i-t Kcds^iz-l H 

25 h y T9-;v (io6mg, 0. 695y ^;v) ^-M^x-mx^^^mw 

Lfco SiiS^g^Tk (10 0ml) T'l^f? ^^au^;V (1 0 0 m 1 X 2 ) 

i^t^hm-i^^^^x. ^mit^m (28 sag. 6 8%) itntz-o 
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^H-NMR (CDCI3) 6 : 1.90-2.10 (2H, m), 2.12-2.28 (2H, m), 2.60-2.72 (2H, m), 
2.8 (IH, dd, J= 14.8, 10.4 Hz), 3.04 (IH, dd, J= 14.8, 4.0 Hz), 3.53 (IH, 
s), 4.60-4.80 (IH, ni), 5.02 (IH, s), 5.75 (IH, d, J = 8.4 Hz), 5.89 (IH, 
tt, J = 53.0, 2. 8 Hz), 5.90-6.00 (IH, m), 6.23 (IH. d, J=11.8Hz), 6.90-7,20 
5 (12H, m), 7.22-7.48 (4H, m). 

IRvmax'^W^: 1640, 1590, 1507, 1489, 1449. 
mp 95-96t: 

mmm2 1 s- 

N- ( (IRS, 2SR) -2- (4- ( (4-i^xin-3-^=^^uya^=^;U) 
10 :7a:=/^) -2-t Ktn^i/-1- ( (3- ( (1, 1, 2, 2-7" h 9 y z^i^/U) 
^=af:y) :7 3^=71/) ;i=f-M z^^jV) -6, 7-i?fc KP-SH-^vy [a] v^^ P 

. ^fy- y- 1 -10 fvi^^^ 5 K- 

1) 4-:7yV:tPr-fe h73.y (1 3. 8g, 1 0 0 5 y^/U)- (^N, N-v*;^ 
'^jvr-^YT^ K (10 0ml) ^^(C 4 PP- 3-3^^/1^7 31 (15. 

15 6g, 1005;]) =^)V) ^X^n^miJ y!^A(16. 6g, 120$y =^)V) 

1 mm)mma\.tz.. tk o o om d -e^i^u 

(3 0 Dm 1 X 2) T'ttffiLfCo ttTO^TR. ^fP:fe:^T')«^$kj5fc# U MtK 

(^^ifV : @^^Ji9^7P= 1 0 : 1) T')^^t4- ( (4-i? p P-3-a^^/l/ 
20 y:x.=^;v) Tirh^o./^ (2 4. 2g, 8 8%) ^iE^?fi»<bUT# 

^H-NMR (CDCI3) 6 : 1.22 (3H, t, J = 7.4 Hz), 2.58 (3H, s), 2.74 (2H, q, J = 
7.4 Hz), 6.84 (IH, dd, J = 8. 8, 3.0 Hz), 6.94-7.04 (3H, nO, 7.34 (IH, d, 
. J = 8. 8 Hz), 7. 90-8. 00 (2H, ra). 
25 IRvmax^cm"^: 1682, 1595, 1574, 1503, 1472. 
Anal. Calcd for C^^Y^^flQ^: C, 69.95; H, 5.50 
Found: C, 69.93; H, 5.65 

2) 4- ( {A.-'^ x:iXi-Z-:r.^}Vy a:.=.;V) T±hy:^yy (2 4. 2 
g, 8 8. 2 5^^71^) <r>mik'y=^'^)V (lOOml) Wmz.:y^^ (0. 3 
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m 1 ) ^Mk.s ymTT^mit-r hV^J>> (6 0%m 7. 06g, 176^y^ 

R!t-m^6m^Wmt:MK.^^l^^L. (3 O Om l ) ^AP;tS^^3^5^/^ (3 
0 Om I X 2) T-ttWLfCo ttW^^TK. l&ftJ^fcKTlliiJ^gfc?^ 
5 ^^iX^>AT'^jil^^iCT*Lfc„ ^@^^>'y;^;y/^;«7^i.^n-7 ^:J^•^:7^- 
(-^^f-^ : 5 0 : 1-5 : 1) X-mmi^S- (4- ( 
3-^f^7H7i-/U) ;t=¥v') yccc^/l-) -3-:r^y7'crfc-:^^^^a::5^/U (2 9. 
3 g , 9 6%) ^^^mV^mt L-C#?to 

'H-NMR (CDClj)S: 1.08-1.20 (6H, m), 2.68-2.82 (2H, m), 3.95 (2HX7/8, s), 
10 4.14-4.30 (2H, m), 5.60 (lHXl/8, s), 6.80-6.90 (IH, m), 6.92-7.04 (3H, m), 

7.32 (lHXl/8, d, J = 8.4 Hz), 7.35 (1HX7/8, d, J = 8.4 Hz), 7.75 (2HX1/8, 

d, J = 9.2 Hz), 7.93 (2HX7/8, d, J = 9.2 Hz). 

IRvmax™'cm"^: 1744, 1682, 1595, 1576, 1505, 1472, 1410. 
.Anal. Calcd for C19H19F5CIO4: C. 65.80; H, 5.52 
15 Found: C, 65.98; H, 5.53. 

3) 3-(l, 1, 2, 2-7^ h7:7;L';^0 3: hdrv/) h/I/a;^(6. Og, 28. 

8^y^/k) (Dmmt^m' (eomu mm\^N--fx2^:^^i^:y4% k (5. e 

5g, 31. 7^y-=e/U) *5j;tJ?2, 2'-ryif:^ i^fyf^u^VVM (23 
7ing, 1. 445y-=t/V) trAilx.. 6 I^MMiliJiE Lfc„ ^M^. SJS^^^ig 
20 U 6»ilfiUT3- (1, 1, 2, 2-r b 7:7/1^:^0 31 ^^V) -a -r/P^h 
7Vaii/:|r^^Lfc„ 3- (4- ( (4-^Pn-3-a:f-/i^:7:nri/k) :t^iy) 7^^- 
/l^) -3-;d-dry:7°ai:'':^^^3i9^/t' (1 0 g, 28. 8^y^/P)©l, 2-i>^ 
. hdE^v/o:^^ (1 0 0ml) ^?glC7K»>fk-^M; !>A (6 0%?fti4, 1. 15g. 
2 8.8^ y^/v) ^tKJ^T^IUx.. ^?fiT-3 05^^«iLfCo KJS?S<Dtt-5fel^:p]^ 

25 bfc3- (1, 1, 2, 2-r h7:7/U;3-p;nhds-i/) -a-:/n^ h/Va:::/(?51, 2 

-^:^y h^^^v-^^^- (lomi) ^^g^MTu Rmm^^ux'imrmwLtc. 

RUm^:^ (10 0ml) (Dtfi{Cg£#\ g^^o::^/!- ( 1 0 0 m 1 X 2 ) T'tttil LfCo 
fc, a@fe^v'y:«7<5^/u;&7i^^a-7hi5^7:7^- (b/u^^^) T-i^Mu 3- (4 
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- ( ( 4 -i^ci 13-3 -0:^-/^:7 3^-/1/) :t^-y) -3~:i-^y-2- ( (3- 

( (1, 1. 2, 2-xh7:7yv;d-Da^^/i/) y 

;e->'^zc5^/l. (9. 2 6g, 5 8%) ^4S^?ai^#?i LT^fCo 

'H-MR (CDCI3) S : 1.13 (3H, t, J = 7.0 Hz), 1.22 (3H, t, J = 7.6 Hz), 2.74 
5 (2H, q, J = 7.6 Hz), 3.33 (2H, d, J = 7.2 Hz), 4.11 (2H, q, J = 7. 0 Hz), 

4.56 (IH, t, J = 7.2 Hz), 5.88 (IH, tt, J = 53.2, 2.8 Hz), 6.83 (IH, dd. 

J = 8.6, 3.0 Hz), 6.90-7.38 (8H, m), 7.90-8.00 (2H, m). 

IRviiiax""cm"^: 1738, 1682, 1595, 1576, 1505, 1472. 

Anal. Calcd for C28H25C.lF40ii: C, 60. 82; H, 4. 56 
10 Found: C, 60.79; H, 4.38. 

4) m\^'m^ (4. 44g, 32. Q%3 ^/^) ©v'^f^/l'^-T^y^ (10 0m 

1) mi\^im\t^^mi-h3PJ>> (2. 4 eg, es. i^y^/u) ■^Mx.x^ 

?aT-3 0^^#Lfco ^»^6*U hm^^- (4- ( (4-iJ'nP-3-ai^/U 
y:^=^;v) y:x,=.M -3-:t^y-2- ( (3- ( (1, 1, 2, 2-^.hy 

15 7/v^PJ^^/v) :7 3i^/U') zfu\;:tym^^/i- (9. Og, 1 

6 . 3 5!; ^JU) <Di^=ci^/Uzr.—y-/i. (5 0 ml) MM^M^XmU.X^ 3 0^^^ 

Lfco 7mr. R}i{:m^im-^mmt:m^x^^y^u si-tk (i 5 om i ) ^ 
ipx.. g^^^^/v (2 0 Om 1 X 2) xmm bfc„ mmmt::^isxxj^mt\±m^x 

20 ^n-^V^y-7>(- ir-^-^y :mk^'f-Jl'=A. : 1) Xl^mX.. (2RS, 3R 

5) -3- (4- ( {A-^ un-3-:r.^;vy :t^-y) y^z=.M ~3-h Kp 
^->-2- ( (3- ( (1, 1, 2, 2-'rhyyMx:i^^/i') :t^i/) y=c=^ju) 

pt^yi.) •:fui^:tym^^/i^ (6. 7 9g, 7 5%) ^m^m^mtLxwc^ 

^H-NMR (CDCI3) d : 0.95 (3H, t, J = 7.0 Hz), 1.21 (3H, t, J = 7. 6 Hz), 2.72 
25 (2H, q, J = 7.6 Hz), 2.90-3.10 (4H, m), 3.90 (2H, .q, J = 7.0 Hz), 4.93 (IH, 

brs), 5.89 (IH, tt, J = 53. 0, 3.0 Hz), 6.76 (IH, dd, J = 8. 8, 3.0 Hz), 6.82-7.10 
(6H, m), 7.20-7.42 (4H, ra). 
IRvmax™W: 1726, 1611, 1588, 1507, 1474. 
Anal. Calcd for C^^ClFfi^: C, 60.60; H, 4.90 
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Found: C, 60.53; H, 4.90. 

5) (2RS, 3RS) -3- (4- ( ( 4 -^5^ p p- 3-^^^/1-7 cn^/I^) 

-3-t ( (3- ( (1, 1, 2, 2-x h ^ :7/^:tP^^y^) 

y:x,:^ju) •:fu\f:t>m^^^i^ (6. 6g, 11. 9^y^/u). 

5 (0;<^y-;U(3 0ml)m-mi^. 2m^:^mit-f- h V ^ il 1. 9ml, 

2 3. 8 5 y ^ji^) ^in^T^?aT«» ltc. i m^mmx^m^t l 

/cm. i^i^^^/l' (2 0 Om 1 X 2) -C'ttffiLfCo tttti^^7K*5J;0^SJ.:fe&'KT' 

*$*T. (2RS, 3RS) -3- (4- ( (4-i5'^D-3-3l5^/^:7^^;^) 
10 ix) ^'a.^yu) -3-t KP^iX-2- ( (3- { (1, 1, 2, 2-x h 7 :7yV;ro3^ 
yz^=.;v) -fuyf^iym (5. 2 8g, 8 4%) 

^H-NMR (CDClj) 6 : 1. 21 (3H, t, J = 7. 6 Hz), 2. 71 (2H, q, J = 7. 6 Hz), 2. 92-3. 10 
(3H, bO, 5.07 (IH, d, J = 4.0 Hz), 5.87 (IH, tt, J = 53.0, 3. 0 Hz), 6,75 
. (IH, dd, J = 8. 4, 3.0 Hz), 6,88-7.10 (6H, m), 7.20-7.40 (4H, m). 
15 IRvmax^W: 1713, 1611, 1599, 1507, 1472, 
rap 75-76"C 

Anal. Calcd for C^^^^A- C, 59.27; H, 4.40 
Found: C, 59,22; H, 4.43. 

6) (2RS, 3RS) -3- (4- ( {A-'!7 nvi-Z-=c^/Vy ^:^;V) Hr-^i/) 
20 :73i:=/^) -3-t Fndrv'-2- ( (3- ( (1 , 1, 2, 2 -7^ b y :7/l/;^-p^5^/P) 

y:x.=.;V) :^^jv) :7°p t°;^:/^ {5. 1 8 g, 9. 8 3 5:]J^/P) (D^r 
VyMYnyyl^ (7 5ml) Wm^. -Jy Jl^T^J Y (2. 3 3m 

1,10. 8 5 y ^/V) hVV =^'}-jvr %y {2. 06ml, 14. S^y =^7V) 
^^JPx.. 2^FBlMMLfc„ tK (20 0ml) ^Mx.Xmm^ 

25 ^^-/l- ( 1 0 0 m 1 X 2 ) T'tttH Lfc„ ttWlS^ 1 ISfPfiWTK. ^fP« 

iV-^yK^u-^V^yy^- {^n.:x.-f-,V) T'ltMU B^^:^5"/i- — 
S^^^-^T. (4RS, 5 SR) -5- (4- ( (4-^np-3-^5"yu:7ai=/k) 
:^drv') 7:ji=/1') -4- ( (3- ( (1, 1, 2, 2-r h^:77^:tn:x^/^) ir^ 
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iy) :73.n/v) Z'^/u) -1, 3-:^=3E^i^)/y•^^V-2-;^-i^ (4. 5 6g, 8 9%) 

^H-NMR (CDCl3)6: 1.22 (3H, t, J = 7.6 Hz), 2.20-2.44 (2H, m), 2.73 (2H, q, 
J = 7. 6 Hz), 4.18-4.32 (IH, m), 4.98 (IH, s), 5.80 (IH. d, J = 7. 8 Hz), 5.90 
5 (IH, tt, J = 53.0, 3.0 Hz), 6.80 (IH, dd, J = 8.4, 3.0 Hz), 6.88-7.20 (5H, 
m), 7.22-7.44 (5H, m). 

IRvmax'^cm"^: 1759, 1612, 1588, 1508, 1472. 

mp loo-ioit; 

Anal. Calcd for C26H22C1F4N04: C, 59.61; H, 4.23; N, 2.67 
10 Found: C, 59.67; H. 4.27; N, 2.76. 

7) (4RS, 5SR) -5- (4- ( (4-^^ P n- 3-^^yU:7 3^z^/k) 

■ ya:.^}V) -4- ( (3- ( (1, 1, 2, 2 -X h 7 7/1^:^0 ^5=-/v) -^^-y) 7^ 
^JV-) :^^/V) -1, ,3-;^-=¥lJ->'y v?V-2-:t^' (4. 3g, 8. 2 1.5y*/^) 

(2 0ml) mm\^^m.^^m\^^v)i'^j>>imm (5. ismi, 
15 4 1.1 ^jbpx.. AnmMmw^\^fz.. mM^mmm.s tk doom 

1 ) T-WL. W^^/V (1 0 Om 1 X 2) -^^ttffl LfCo ^m^^mVi-kMil^X^ 
^?^U «^^-^i^"^i^l>i^-ef&M^«^M*U (IRS, 2SR)-2-T5 
y-l-(4-((4-iJ'na-3-^^7^7^^;l') 7:t=:/l^) -3- (3- ( (1 , 

1, 2, 2-'r}^yy;v:i-na^'^;V') y:i:.=-;v) -i-z^u^-^y (3. 

20 6 4 g, 8 9%) ^iEfeWJ^i bT#fc„ 

^H-NMR (CDCI3) 6 : 1.21 (3H, t, J = 7. 6 Hz), 2.41 (IH, dd, J = 13.6, 10.2 Hz), 
2.72 (2H, q, J = 7.6 Hz), 2.87 (IH, dd, J = 13.6, 3.2 Hz), 4.65 (IH, d, J 
= 5.2 Hz), 5.90 (IH. tt, J = 53.0, 3.0 Hz), 6.78 (IH, dd, J = 8. 4, 3.0 Hz), 
6.88-7.18 (6H, m), 7.28-7.40 (4H, ra). 

25 IRvmax^^cnf^: 1611, 1586, 1505, 1472, 1412. 

Anal. Calcd for C25H24CIF4NO3: C, 60.31; H, 4.86; N, 32.81 
Found: C, 60.31; H, 5.18; N, 2.85. 

8) (IRS, 2 SR) -2-T^y-l- (4- ( (4-i57pP-3-ai^/^:7a:^/V) 

ya:.^}V) -3- (3- ( (1, 1, 2, 1-7- Vyy )\^irxi=!i.^)V) isr'^i/) 
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-l-yn/^^/^jU {SOOmg, 0. 6 0 5: y^/V) t^Tir h= hy/u 
(16ml) T-v't Kn-SH-^^-y [a] v^^ n-v^x V- 1 -;^7y^ 

(1 1 4mg, 0. eO^V^tM iSXUl-az^/V-S- iS-i^/^/l-r^ 
;-^xx^)V) F-M:^ (1 74mg, 0. 9 1^y^/^) ioit/l 

5 -t Kt3 =35-^-1 H-^i/)/hyTi/-/l- (9 2mg, 0. 6 0 ^ y ^AP;iT 
^ta-C«l^^#Lfc„ S/S^SttK (10 0ml) T-^f?L. (100m 

1 X 2 ) T'ttm Lfco 1 m.'m.. i m^tK^^l-^ h y i^7Km^> mx 

:r.^,V-^^^:yt^hn^in^^X^ ^Mffc^tf (3 18mg, 7 9%) ^#7tc 
10 ^H-NMR (CDClj) 6 : 1.20 (3H, t, J = 7. 2 Hz), 1.90-2.08 (2H, m), 2.10-2.26 (2H, 
m), 2.60-2.84 (5H, m), 3.02 (IH, dd. J= 14.6, 4.0 Hz), 3.50-3.90 (IH, br), 
4.60-4.78 (IH, m), 5.01 (IH, d, J = 3. 6 Hz), .5.60-6.22 (4H, m), 6.77 (IH, 
dd, J = 8.8, 3.0 Hz), 6.84-7.20 (9H, m), 7.28 (2H, d, J = 7.8 Hz), 7.41 (2H, 
■ d, J = 8. 8 Hz) . 
15 IRvmax'^'cra^^: 1613, 1588, 1505, 1472, 1453. 
mp 116-117t; 

Anal. Calcd for C37H34CIF4NO4: C, 66.51; H, 5.13; N, 2.10 
Found: C, 66.22; H, 5.24; N, 2.25. 

•mkm 2 1 9 

20 1, l-J':^'f-}V:x.=^)V (IRS, 2SR) -2- (2-:7/^::^P t°y v':/-4— f/U) 
-2-t Kn^i^-l- ( (3- (1, 1. 2, '2.-=T\-jyiVi!rxi:r.y^i/)y^=:.)V) 

1) . 2-T5y-4-^^/Hf y v^i^ (1 0 0 g, 9 2 5 5 y^yl-) ©4 2%T b 

yy;virx2\^oWi (4 0 0ml) mW.Kmmr)~ V 3 (64g, 927^y^ 
25 /1-) ©tK (10 0ml) m^^]hM.t^l0''C^^7Lf^\^X.'?\^Yy^T-(:^-r-^ 

:^ h y l^i^Tk^?^ (10 0ml) ^#>!r \ZM^. V:r.^)V3^—l-}V ( 3 0 0 m 1 X 

2) TttWLfCo mm^'mr^^m^. ^»«WbT. 2-:7;l.^a-4-;^ 
^/v-if y v?^^ (4 8 g) ^#fc„ ig-^>':^/v^:^;y (lOOg, 632^y^ 
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/V) (DlY. (1. 2L) ^?g^8 CC^TrWL, 2-7/i/;^p-4-^^/i/t°y v'^' 
(4 8g) ^Apx.. i^mi^jtiigLfCo Sf&^^^b^^tf^-fey^ hT-6iiU 
2 0 0 m Urj^j; 5 * X*^m U 6 ^Sit^^Sr p mm 3 5 * T'Aqx-fCo 
tlftfclbfclt^tr^SlU 2-7/l^:tP-4-tfy v':/;&yU7i?>'m(l 9. 8 g, 3 2%) 

5 

^H-NMR (CDCl3)5: 7.50 (IH, s), 7.75 (IH, d. J = 5. 0 Hz). 8.40 (IH, d, J = 
5.0 Hz). 

IRvmax'°^cm-': 3100, 1730, 1620. " 

mp 258-260TC 

10 Anal. Calcd for QH.FNO^: C, 51.07; H, 2.86; N. 9.93 
Found: C, 50.77; H, 2.80; N, 10.04. 

.2) 2-7/U:^n-4-try v^i^:*/^7j?:/^ (1 0 g, 7.0. 9 S: y ^/l') h 
y t Ki3 77>' (1 5.0 m 1 ) ^^tCl , l'-:>(;/l'7j?=/Hf>^-l H-^ 5 iJ^'y— yl^ 

(1,2. 7g, 78. 0^ )}^;v) ^M^s 3 o^Mit^Lfco mM^^nm.. 

15 'rn>m.'^J=^'^-;V'^^^%/^^m. {11. 2g, 39. Q%\i=^M^M^.^ 

mx- 3 0 R«tc: 1 m-^mm. ( 2 o o m n ^m^. m^^/i^ ( 2 

0 Om 1 X 2) T'tfeWL. tttti^^^fP:ft:^-ej5fc#L. »^jg^-r^.t^v^!J/ AT* 

@^^a^5-/V=4 : 1) T-WMU -.=3E^f-^:i-&S^H^H^-^X3- (2-7/1^:^0-4- 
20 }fVi>/^) -3-:^^y7't3t°:^:/^j:^/l' (7. 3 2g. 4 9%) ^#/t„ 

^H-NMR (CDCI3) 6 : 1.20-1.40 (3H, m), 3.98 (2HX1/5, s), 4.18-4.40 (2H, m), 
5.76 (1HX4/5, s), 7.26 (1HX4/5, s), 7.40 (lHXl/5, s), 7.50 (1HX4/5, d, 
J = 7.4 Hz), 7.63 (lHXl/5, d, J = 7.4 Hz), 8.32 (1HX4/5, d, J = 7.0 Hz), 
8.43 (lHXl/5, d, J = 7.0 Hz), 12.44 (1HX4/5, s). 
25 IRvmax^W: 1744, 1705, 1651, 1607, 1563. 
mp 66-67°C 

Anal. Calcd for CioHioFNOg: C, 56.87; H, 4.77; N, 6.63 
Found: C, 56.92; H, 4.69; N, 6.82. 

3) 3- (1, 1, 2, 2~'rYyy;Vi>rn:i.h^^y) h/k^i^ (3, 80g, 1 
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8 . 2 ? y (Dmmt^m ( S O m l ) mmKN-zfn^:^^iyly-^ 5 K ( 3 . 

54g, 19. 9 ^y^/i^) *5it>*2, 2'-r)/tfy^ (-ry>^^p-hy/^) (i 

3 6mg, 0. 835y^/l-) *iPx.. 4 I^MfijlJg Lfco ^^^P^^ 

iiU ^?S^^i^tT3- (1, 1. 2, 2-y'hyy/i^:^na:-h^i^) -a-y^n^ 

g^oi^yl^ (3. 5g, 16. 6 5; y ^/l^) <7) 1 , 2->^^ h ^i/^^ X ( 3 5 m 1 ) 

^^R^c:7K*^b■:^ h y A (e o %jfttt, o. 66g. le. e^y ^tK^^t 

Atl;t. ^t&-C3 O^^j^bfco Sf&?S<^1'Ml-PMLfc3- (1. 1, 2, 2- 

■r h7:7/I/:^-a^ h^v^) -a-:7'P-=E- h/l/^^^O 1 , ^:arv'jn^>- (5m 

10 1 ) mm^mr sis^i^^^^a-e i ^mmw lt^. ^«^7R ( i o o m i ) © 

i^^^^^i- (1 0 om 1 X 2) -ettfflbfc^ ^mm^y^^^xj^ma^M 

^AiS'P-r ( h/l-^V : -^^■y->'= 1 : 1) -effi^L, 3- (2-7/1^ 

;^nfc°y i?^'-4— f;k) -3-;^^y-2- ( (3- (1, 1, 2, 2-xh7>'/^:tn 
15 ^h^iy) y^=^)V) i-^jV) :/t3t';t>'^^^/V (4. 7 8g, 6 9%) ^isfe 

^H-NMR (CDCI3) 6 : 1. 14 (3H, t, J = 7. 0 Hz). 3.35 (2H. d, J = 7.4 Hz), 4. 13 
(2H, q, J = 7.0 Hz), 4.44-4.56 (IH, m), 5.90 (IH, tt, J = 53.0, 3.0 Hz), 
7.00-7.38 (5H, m). 
20 IRvmax'^cm-^: 1740, 1703, 1607, 1588, 1566. 

Anal. Calcd for CigHieFgNO^: C, 54.68; H, 3.86; N, 3.36 
Found: C, 54.44; H, 3.76; N, 3.55. 

4) it-ftlffi^ (3. 12g, 2 2. 9 ? y^/V) Ov'^f'/l^J^— X/l' (1 OOm 

1 ) wm^im\Yjt-'^^'y hy-^A (i. 74g, 45. 85: y ^;v) -^n^xm. 

25 ar- 3 0 Lifco L. ^WL\Z. 3 - ( 2 -yjvirv. \f y 4 JV) 

-3-:t^y-2~ ( (3- (1, 1, 2, 2-7" b^^v-) y:xi=.M ^ 

(4. 7 8g, 11. S^y^yi^) (Dv^^i^^/i^^— r/i^ 
(30ml) mL^n^X-m^X 3 0 LfCo TKi^T. RlSMl^ 1 
iP^Ti^^i^^U HI-tK (10 0ml) g^M^^/l- (200ml X 2) 
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^^/^=4 : 1) tfl^MU 3- (2-7/U:*-t3t'y v?>'-4-f/l') -3-t h^u^i^ 
-2- ( (3- (1. 1, 2, 2-x h7:7/P:tn^ hdr-» :7a:r^/l') p^f-^l^) 
5 t"::^:/^^^;^ ( (2RS, 3RS) (2RS. 3 S R) #:= 9 : 1 , 4. 0 
5g, 8 4%) $rMfeJft5|^!^^bT#fc:„ 

'H-NMR (CDCI3) 5 : 0.92-1.06 (3H, m), 2.70-3.10 (3H, m), 3.54 (IH, dd, J = 
2.6 Hz), 3.90-4.04 (2H, m), 4.77 (lHXl/10, dd, J = 8. 8, 3.4 Hz), 5,13 (IH 
X9/10, s), 5.89 (IH, tt, J = 53.0, 3.0 Hz), 6.90-7.30 (7H, m), 8.16-8.24 
10 (IH, m). 

IRvmax^W: 1728, 1615, 1588, 1572, 1487. 

Anal. Calcd for CigHiaFgNO^: C, 54.42; H, 4.33; N, 3.34 

Found: C, 54.37; H, 4.39; N, 3.35. 

5) (2RS, 3RS) -3- (2-:7/k;e-nt°yi^>'-4-l'>'^) -3-t FP=3rv'- 
15 2- ( (3- (1, 1, 2, 2-r h7:7/U;^t3;c h^ri^) y:i^::^M -fxi 
yfi!r:ym=^^}\^ (3. 8g, 9. 06^]) (2RS, 3RS)(!|i: (2RS, 

3SR) #:=9 : 1) (O:^^ J-JV (2 0inl) mm^. l^-^ismc-T V t> 
Tfc^;^ (9. 1ml, 18. 25y*/l') «;t-ckfi-e2^ft1ii^LfCo RfSlg 

Lfc#. mm^^iv (2 o om i x 2) -ettwufc^ mm. 

iSmtrmm^^/l- ■^■^^^^^^P>Si^^^•^T. (2RS, 3RS)-3-(2-:7 

/l/itdtfy v?:/-4-^/U') -3-t Kndrv'-2- ( (3- (1, 1, 2, 2-'rVyy 
/u:tti=ch^-y) y^=^/v-) :^^)V) (2. i 4 g, 6 0%) Sr#fco 

'H-NMR (CDCI3) 6 : 2.74-2.92 (IH, ra), 2.98-3. 16 (2H, ra), 5. 18 (IH, d, J - 3. 2 
25 Hz), 5.88 (IH, tt, J = 53. 0, 3.0 Hz), 6.90-7.10 (4H, m), 7.16-7.30 (2H, m), 
8.17 (IH, d, J = 5.2 Hz). 
IRvmax'^cm-^: 1717, 1615, 1588, 1570. 
mp 134-135^: 

Anal. Calcd for C17H14F5NO4: C, 52.18; H, 3.61; N, 3.58 
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Found: C, 52.20; H, 3.51; N, 3.58. 

6) (2RS, 3RS) -3- (2-7/^:^Pt'yv*>'-4-^/^) -3-t Ka^^X- 
2- ( (3- (1, 1, 2, 2-'rhyy/u:tn:i:.h^-y) yau—jV) 

f^i/^ (2. Og, 5. \ (D=rVy^Ynyyv {^Qro.\) 

5 \Z.^ i>y ^::^)Vti^7^%^) }VT-^^ (1. 2 1ml, 5. 6 2 ^ JJ ^/U) i hU 
jvr%:y (1. 0 7inl, 7. 6 75y^/V) ^Mtl, 2 ^TOfiiggSLfCo 
?SSr;^?&m. tK ( 2 0 0 m 1 ) •^MTi.xmn.^'f-)^ (i o o m 1 x 2 ) -ettW bfCo 

10 1/ : @^^^5^/u= 1:1) -Q^^ ^^f-^-Jii^bSi^^^-^T, ( 4 

RS, 5SR) -5- (2->'/l':e-Plf y -4- ( (3- (L, 1, 2, 

2-x h^i/) ^j^^^^/l^) p^f-yp) rl, 3-:t^'9-y])i^:^-2-:i- 

( 1 . 3 6 g , 6 9%) ;lr#;fco 
^H-NMR (CDCI3) 8: 2.27 (IH, dd, J = 14.0, 10.2 Hz),- 2.41 (IH, dd, J = 14.0, 

15 4.4 Hz), 4,28-4.42 (IH, m), 5.49 (IH. s), 5.81 (IH, d, J = 8.0 Hz). 5.91 
(IH, tt. J = 53.0, 2.6 Hz), 6.90-7.40 (6H. trO, 8.30 (IH, d, J = 5, 2 Hz), 
IRvmax^'cm"^: 1771, 1615, 1588, 1574. 1489, 
. rap 118-119^: 

Anal. Calcd for C17H13F5N2O3: C, 52.59; H. 3.37; N, 7.21 

20 Found: C, 52.70; H, 3.20; N, 7.20. 

7) (4RS, 5SR) -5- {2-yjUyi-vt\f]}i?:y-4-y(/\y) -4- { {3- il, 
1, 2, 2-x h7 7/^:tn^ h^ri/) :73i=yU) t^^/W-)-!. 3-:t=¥1^>' y 
V-2-:t>' (1. 2 5g, 3. 2 2^y^7^) (DT-feh:^hy/l' (20ml) 
\^z.mmi^- 1 --^^jv (0. 84g, 3. 865 y ^/i^) *5 J:t5v?^ ^jvr %J\f: 

25 y v':/ (3 9mg. 0. 3 2 ^ y ^/i^) ^M^. Mt?2iitFHmi^Lfco mMX^ 

7jc (5 0ml) ^}[JP;t-C@|^ai^/W (5 Om 1 X 2) T'ttmLfc. ttm^iSlP^fe 
:^yJ>.^n-^h^yy-(- (-^^^S^-y-^- : g^i?ai^/U=4 : 1) T'ijtMU 1^^^^ 

^i^-^df-y- p,S^^$*T (4RS, 5SR) -5- (2-:7/v;^pif y i?:/- 
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-2-:i-^y-4- ( (3- (1, 1, 2, 2-7^ h 7 b ^^/) y 

(1. 4 1 g, 8 9%) Sr#fc„ 
^H-NMR (CDCl3)5: 1.51 (9H, s), 2.60 (IH, dd, J= 14.2, 8.8 Hz), 2.95 (IH, 
5 dd, J = 14.2, 4.6 Hz), 4.82-4.98 (IH, m), 5.67 (IH, d, J = 7. 0 Hz), 5.90 
(IH, tt, J = 53.0, 3.0 Hz), 6.54 (IH, d, J = 7.4 Hz), 6.73 (IH, s), 6.82 
(IH, s), 6.94 (IH, d, J = 5.0 Hz), 6.98-7.20 (2H, m), 8.09 (IH, d, J = 5. 2 
Hz). 

IRvmax'^WM 1821, 1726, 1615, 1588, 1574, 1489, 1416, 
10 mp 113-114t: 

Anal. Calcd for C22H21F5N2OS: C, 54.10; H, 4.33; N, 5.74 
Found: C, 54.10; H, 4.21; N, 5.72. 

8) (4RS, 5 SR) -5- (2-y'/U;^P try v':/-4->r/l') -2-;^-^y-4- 
( (3- (1, 1, 2, 2-^hyy^\^^naLY^i/) :7 3.^/v) p<^7U) -1, 3- 
15 l-i^^f^/^^^/^ (l. 3 0g, 2. 6 65 

:^^^(6. 39ml, 3. 195^ ^/V) ^APxi^M-e 1 Qj^mW Lfco 

tK (5 0ml) t:n^X^:r.^JV (5 Om 1 X 2) "CifttH Lfc„ ttffilS^I&fP^ 

20 -^^■ti^:d>^n^^B^^xmm<t^m ii. osg, 8 8%) ^ntz. 

^H-NMR (CDCI3) 5 : 1.37 (9H, s), 2.60-2.80 (2H, m), 3.82-4.10 (2H, m), 4.68 
(IH, d, J = 8.0 Hz), 5.01 (IH, s), 5.89 (IH, tt, J = 53.0, 3.0 Hz), 6.92-7.12 
(4H, m), 7.18-7.32 (2H, m), 8.20 (IH, d, J = 5.0 Hz). 
IRvmax^W: 1752, 1694,- 1615, 1570, 1512, 1489, 1449, 1412. 
25 mp 143-144°C 

Anal. Calcd for C2iH23F5Nz04 : C, 54.55; H, 5.01; N, 6.06 
Found: C, 54.32; H, 4.86; N, 6.07. 

mMm2 2 0 

N- ( (IRS, 2SR) -2- i2-yjU:ttili'}}i;^y-4-^M -2-t KD^^i/- 
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1- ( (3- (1, 1, 2. 2-r- hyy^\^^x2:^h^''y) y^^-)^) ^5^/1-) ^"f- 
JV) -6, 7-v^t: KP-5H-^:/y' [a] i/tJ' n^^r /^/J?=^f-^ K 

1) 1, l-t^pt'^^/V'J:^^/^ (1 RS, 2SR) -2- (2-:7/V'::e-nt''y v^:/-4- 
-f/^) -2-t ( (3- (1, 1, 2, 2-x b7:7/U;rna: h=3rv') :7 

5 a:-7V) pff-zi^) ^^/u;(;yw^;>(— h (0. 8g, 1. 7 3 5:!) ^71^) h U 7/1^ 
(1 0ml) ^JUPx.. ^ST'l O^WbfCo KlS?S^»TMm^ 1 
N^^fb-^- b y •J'AtK^^ (1 Om 1 ) SrJBx.. W^:^f-JV (2 Om 1 X 2) T'tt 

am^e^^^^>'l'---=3r-9->';6^e,S^B%^^T. (IRS, 2SR)-2-r^y 
10 -1- (2-7/W:^Pfc°Uv':/-4-^7l') -3- (3- (1, 1, 2, 2-xh77/^;t 
prch^i/) ^^c^^/l-) -l-^^/^V-/^ (0. 5 9g, 9 3%) <^#fc„ 
^H-NMR (CDCI3) S : 2.40 (IH, dd, J = 13.6, 10.6 Hz), 2.63 (IH, dd, J = 13.6, 
3. 2 Hz), 3.32-3.48 (IH, m), 4.79 (IH, d, J = 4.0 Hz), 5.92 (IH, tt,,J = 53.0, 
3.0 Hz), 6,92-7.40 (6H, ra), 8.24 (IH, d, J = 5. 2 Hz). 
15 IRvmax'^'^cm-^: 1613, 1588, 1568, 1487, 1449, 1410. 
mp 119-12010 

Anal. Calcd for Q.,!^^^^^^: C, 53.04; H, 4.17; N, 7.73 
. Found: C, 52.91: H, 4.08; N, 7.60. 

2) (IRS, 2 SR) -2-T^y-l- (2-7/V:tn v?^-4-'l'/V) -3- 
20 (3-(l, 1, 2, 2-7^ h7:7/k;ta^ hdf--:x) :7 3^-/k) -l-:7"p/-?y— (3 

OOmg, 0. SS^y^/l') (^r-feh^by/^ (20ml) ^?^(c:6. 7-i^t 
Kp-5H-^i/>/ [a] v'i5^n^y-r:/-l-:^;/i'#>'^ (1 5 6mg, 0. 835 
))^)V) *5j:Tj«i-3^^/w3- (3-v?7«^/vT5:y:7'pb:'/u) i^jvi^iz-iX^ -M. 

i?ife(2 3 8mg, 1. 2 45y^;i-) *3j;T>'l-t Kn=3ri^-1H— ^^^yhyr 
25 (127mg, 0. 835 ^)^)V) ^J[lP;tT^llT*^ii# Lfc„ mM.-^ 

;K (1 0 Om 1 ) T'fgrf^U gt^^^/l- (1 0 Om 1 X 2) T'ttWLfc ttffi^S^ 

a^^b^i^ (34 7mg, 79%) ^#fCo 
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'H-NMR (CDCI3) 6 : 1.90-2.08 (2H, m), 2.10-2.26 (2H, ra), 2.60-2.72 (2H, m), 
2.80-2.92 (2H, m), 4.40-4.70 (2H, m), 5.11 (IH, d, J = 2.6 Hz), 5.89 (IH, 
tt, J = 53.0, 3.0 Hz), 5.90-6.10 (2H, m), 6.24 (IH, d, J=11.6Hz), 6.92-7.38 
(9H,. m), 8.08 (IH, d, J = 5. 2 Hz). 
5 IRvmax'^cm"*: 1636, 1615, 1588, 1570, 1516, 1449, 1412. 
mp 159-160'C 

Anal. Calcd for CggHaFgNA ' 0. 2H2O: C, 62.73; H, 4.78; N, 5.23 
Found: C, 62.64; H, 4.80; N, 5.37. 

mmm2 2 1 

10 1. {IRS, 2RS) -2- (6-:7/k;tn fl) v^i/-2-^/U) 

-2-t Kn^t/-1- ( (3- (1, 1, 2, 2-7'VyyjV:tx2:^h'^iy) ^^^^/W) 

1) 2-r5y-6-^f^yHf j;v?i^ (7 5 g, 6 9 3 ^ y^/i-) (7)4 2%-r 

yjv:tnuom: {2Qixsx\) mm\z.mmm'rYvt^2^ (47. sg, egs^y 

15 07k (10 0ml) 0t:^^x^fev^j:5i-K7-fT-r:^-T 

b y ^J^imWL (10 0ml) ?r#^ \Z.nx.. ■^ocf^/l.ai-x/V (3 00ml 

x2) T'ttmufco mm^WBrfwm. nmm^mmLrX^ 2-y;v^n-Q- 

^f-/U\^Vi^y (2 7. 9g)^#fcc ii-r^/J(f:/^:;(;!J (1 0 0 g, 6 32 
20 ^y^/l-) OtK (1. 2L) M^SO'C^-eWU 2-yjU:tn-6-^f-jU\i° 

(2 7. 9g) ^M^^ 4.mmMmmmLtc. s-mmnt^hyfrnn^^^y^ v 
T*5iiu 5»2o omiic/jis^T-^g^u 6m.^Mm^pmm3\^^^t. 

XMK.tc. WWLfc^^*51lU 6 -7yU:^n-2-lfy (5. 8 
4 g , 14%) ^#fc„ 
25 ^H-NMR (CDCI3) 6 : 7.26 (IH, d, J = 7.2 Hz), 7.36 (IH, s), 8.00-8.30 (IH, m). 
IRvmax'^cm-^: 3100, 1730. 1620. 
mp 248-250^0 

Anal. Calcd for CjHiFNOj: C, 51.07; H, 2.86; N, 9.93 
Found: c, 51.10; H, 2.81; N, 9.87. 
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2) 6 -y M r:i- 2-}i' ]) iylyilJUy^ym il 5. 0 g, 106. 3 ^ y ^/l/) 
(OThy^ Ynyyl^ (200ml) ^^(^11, 1 '-;&/^2i?^/^fc'>^-l H-Y 5 i5^' 
V-;v (19. Og. 116. 95 y^/v) ?:An^. 3 Oi^imW^X^fc, 
^<*^*P^> o ^'^^ y ^^yWiJ^'j^. v/>^? A:^ (16. 8g, 58. 55y ^/l-) 

5 ^?g.tr 3 0 Lfc SJES^Si- 1 (200ml) ^JDx., 

^^/i- (2 0 om 1 X 2) -ettHjL. ^mm^m^^m.7Y.x^m^u mimm.^^ 

(-v^^i^i^ :gt^^^/l-=4 : 1) TMi^U 3- (6-7/U:^a-2-tf y - 
3-;^=3s.y:/n t"';j-^-i?a:5-7l. (2 0. 1 6 g, 9 0%) LT#fc. 
10 ^H-NMR (CDCI3) 6 : 1.20-1.40 (3H, m), 4.13 (2HX2/3, s), 4.14-4.34 (2H, m), 
6.30 (lHXl/3, s), 6.96-7.04 (lHXl/3, m)," 7.12-7.24 (1HX2/3, m), 7.78-8.04 
(2H, m), 12.32 (lHXl/3, s). 

IRvmax'^'cnf^: 1744, 1709, 1651, 1593, 1578, 1453. 
Anal. Calcd for C10H10FNO3: G, 56.87; H, 4.77 
15 Found: C, 56.74; H, 4.73 

3) 3- (1, 1. 2, 2-7- h^:7;U;^rzrn h^ri/) h/ka^>(7. 5 1g, 3 

5. 6 5:y^/w)(Dpg:^^i:^*(ioomi)MicN->^'p^;^^-jxW5 K(7. 

eOg, 42. 7 5 y^/V) *3j;tJ«2, 2'-r9^:^ ;V) (2 

9 0mg, 1. TB^y^/o -^M^. Ammimmm\^ft.. ?^*p^. mi-m^^ 

20 lib. 6?S^MIiL-C3- (1, 1, 2, 2-x h^rv-) -os-y^n^ 

YjVa:-l^^mU\.tLo 3- (6-7/^:to t°y v':/-2-^/l/) -3-;^=3r y/p 

(7. 5 1g, 3 5. Q^^)=t7V) (Dl, :^ Y^i/^^ {7 Om 

1) ^?^l^7Km^k-:hhy (6 0%m 1. 42g, 35. 65y^7U)^7k 
?^TAP;i. g?S.T'3 05>«#Lfc„ K^m(D^\^X\mm\^f:.Z- (1, 1. 2, 

25 2-'ryyy;viru:r.Y^%^) -a-y^n^VJi^^i^(Dl, ]^^i^:r.^i^ (1 

0ml) '^IS^MT S«^^m-e 1 UfCo ^«^!r7R (100ml) 

t^tf'l^iif^ m^=c=^;v (1 0 Om 1 X 2) TttfflUfco ttm?g^7K*5J:D«m^ 

•)3yJ>.^xi-^V^yy A- {V)\^=^V:^-^^y=\ : 1) T'i»l5L. 3- (6- 
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:7/V;^p t°iJv^:/-2-^/V) -3-:t=^ry-2- ( (3- (1, 1, 2, 2-^h7:77l/ 
;^n^b:3rv') :7a.^/^) 7^^/^) 7°p t":^:/^^^-/^ (7. 7 4g, 5 2%) ^ 

'H-NMR (CDCl3)5: 1,13 (3H, t, J = 9.0 Hz), 3.20-3.44 (2H, m), 4.11 (2H, q, 
5 J = 9. 0 Hz) , 4. 98 (IH, t, J = 7. 4 Hz) , 5. 89 (IH, tt, J = 53. 0, 3. 0 Hz) , 7. 00-7. 32 
(5H, m), 7.90-8.04 (2H, m). 
IRvmax'^'cnf': 1732, 1705, 1593, 1453. 
Anal. Calcd for C^^H^^^O^. C, 54.68; H, 3.86; N, 3.36 
Found: C, 54.55; H, 3.92; N, 3.51. 
10 4) IM-itM^ (4. 19g, 3 0. 7 ^ y^/l-) C9>'rc^/^a:-7"/l- (1 0 Om 

1) mmiC7i<.mi^^-^m'rv])^j^ (2. 3 3g, ei. a^u^m ^Mx.xm 

fix- 3 O^miW bfco ^»;Sr6* L. Smi^ 3 - ( 6 t° V ^^l^- 2 ;V) 

-3-:t^y-2- ( (3- (1, 1, 2, 2-^ hyyji^>i-x2=i^h^iy) :7 3ic=.7U) p{ 

^/U) :/at°;a-V^^^>'V (6. 4 1g, 15. 4 ^/l^) <7)v'^^/l/:3i— T^/l- 
15 (50ml) 7 8 t:i^-CiPx.T 3 0 ^WiW Vfc. RUt^mK 1 S£m^;!jP 

±X^:i^y^Ls Mt-Tk (10 0ml) ^]tlP;t, gj^^^^/u (2 0 Om 1 X 2) X 

^jEw^Lfco mm^^^v i3^iv-)j^j^^ rL-^y^jy^- i-^^^v 

^)V=A : 1) -eML, 3- (6-:7/l/;tPt°y v>^-2-f/l-) -3-tKn=3rv'- 
20 2- ( (3- (1, 1, 2, 2-x h7:7/p-:^n3x hdfi/) 731-/V) ^^/w) -fn 
\^-^:ymi^=f)v ( (2RS, 3RS) #: : (2RS, 3 S R) f*i:= 6 : 1. 5. 7 

og, 8 8%) ■^mmmiih\^xmz.^ 

^H-NMR (CDCI3) 6 : 0.96-1.00 (3H, in), 2.87 (IH, dd, J = 5.0 Hz), 2.96-3.14 
(IH, m), 3.20-3.40 (IH, ra), 3.76 (IH, d, J = 5. 6 Hz), 3.90-4.04 (2H, m), 
25 4.76 (lHXl/7, dd, J = 9. 6, 4.4 Hz), 5.00-5.08 (1HX6/7, m), 5.89 (IH, tt, 
J = 53.0, 3.0 Hz), 6.83 (IH, dd, J = 8. 0. 2, 6 Hz), 6.90-7,36 (5H, m), 7.70-7,86 
(IH, m). 

IRvmax^^'cm"': 1728, 1607. 1578, 1454, 
Anal. Calcd for CigHigFjNO^: C, 54,42; H, 4.33; N, 3,34 
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Found: C, 54.34; H, 4.37; N, 3.29. 

5) (2RS, 3RS) -3- (6-7/1^;^^^]; i^>'-2-^/V') -3-t Kp^v'- 
2- ( (3- (1, 1, 2, 2-7- hvy/l^:tti:j^V^iy) ^^/l^) 
h°:tym^f-/l^ (5. 5g, 13. l^y^/K (2RS, 3RS)#:: (2RS, 

5 3SR) W=6 : 1) (Dp^^y-/^ (2 5ml) mmi^. 2 ^^tK^-^ MJ l> A 
T^mm (13. 1ml, 26. 25y ^/V) ^itIX.T^m-e 2 BtrsmW^ b/c„ 
ISt: 1 ^S:^T-®H4 1 bfc^. mm^f-Jl^ ( 2 0 0 m 1 X 2 ) -Cttffl tfc„ ttW 

^^■^yii^ibn^^^'^X. (2RS, 3RS)-3-(6- 

10 771/;^ P t°y v^>^-2-'f /U) -3-t: Kt3drv^-2- ( (3- (1, 1, 2, 2-xh7 
:7/k;tD^h=3E-v') ya:^^./^) :^'^)V) :/n (3. 8 2g, 7 4%) ^# 

^H-NMR (CDCI3) 8 : 2,85 (IH, dd, J = 14.0, 5.2 Hz), 3.08 (IH, dd, J = 14.0, 
9. 0 Hz) , 3. 26-3. 38 (IH, m) , 5. 12 (IH, d, J = 4. 4 Hz) , 5. 88 (IH, tt, J = 53. 0, 
15 3.0 Hz), 6.81 (IH, dd, J = 8. 2, 2.6 Hz), 6.90-7.04 (3H, m). 7.18 (IH, d, 
J = 7.6 Hz), 7.27 (IH, dd, J = 7. 2, 2.2 Hz), 7.70-7.82 (IH, m). 
IRvmax'^W: 1713, 1609, 1580, 1489, 1456. 
mp 103-1041C 

Anal. Calcd for Ci7Hi4F5N04: C, 52.18; H, 3.61; N, 3.58 
20 Found: C, 52.16; H, 3.57; N, 3.57. 

6) (2RS, 3RS) -3- (6-:7/l-;rPt°!Jv^i/-2— T/i-) -3-t: Kn^Sri/- 
2- ( (3- (1, 1, 2, 2-r ^7:7/^;^-P^^=3rv') >'3i-/U) ^ 9^/^) 7°P 
t°:^^^ (3. 6g, 9. 20^1)^71') (^7^ hyt KP77i^ (90ml) 

\Z.^ )Vr\?Y ^1. 18ml, 10. 1 ^ 'j ^/V) hV^)-^.^ 

25 /VT^i/ (1. 9 3ml, 13. 8 5 !) ^Aflx.. mWmM%\.tz.^ 

m^im%.. tK ( 2 0 0 m 1 ) ^n7LXWW.^=f-}V ( l O O m l X 2 ) -Trttffi Lfc<, 

>/ . g^^^^yi,= 1:1) X'l^mU @^^^^/v---'^f-^35^bS,^^$-&T. (4 
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RS, 5RS) -5- {6-yMn\fVi>l^-2-^/l-) -4- ( (3- (1, 1, 2, 
2-7^ h 7:7/1-^0 Jih^v-) :7^:=i/^) -1, S-:t^-^yV^J>'-2-:t 

V (2. 3 4g, 6 5%) S:#fCo 

^H-NMR (CDCla)^: 2.14 (IH, dd, J = 13.6, 9.0 Hz), 2.58 (IH, dd, J = 13.6, 
5 3.2 Hz), 4.36-4.50 (IH, m), 5.13 (IH. s), 5.78 (IH, d, J = 8. 0 Hz), 5.91 
(IH, tt, J = 53.0, 3.0 Hz). 6.90-7.20 (4H, nO, 7.26-7.42 (IH, m), 7.52 (IH, 
d, J = 5.2 Hz), 7.86-8.00 (IH, m). 
IRvmax'^cm"': 1767, 1607, 1584, 1489, 1458, 1447. 
rap 118-119^: 

10 Anal. Calcd for Ci^HiaFgNA: C, 52.59; H, 3.37; N, 7.21 
Found: C, 52.60; H, 3.31; N, 7.35. 

7) (4RS, 5RS) -5- (6-7/^^pfU v':/-2->r/^) -4- ( (3- (1, 
1, 2, 2-r h^v^) •7z^=^)V') 7^^-;^) -1, 3-:t=^rlJ->^y 

V- 2-^1^ {2. 2g, 5. 6 7 5 y^/l^) (^T-fe h::^M)/V (2 Om 1) ^^gl^ 

15 zL^mx^- 1 -■:r^)v (1. 48g. 6. so^y ^/i^) 43 j;tj«i^7« ^/vt ^ y t° y 

v^i^(70mg, 0. 57^y ^M^. ^£"1? 2 BtPnl^jf Lfc^ U.^mz.i^ 

(5 0ml) ^M^XW^=^^J^ (5 Om 1 X 2) T'tttHLfc^ mm^mA^'& 

yJ^^vi-^V^yy^- (-^^•y-i/:@^^a:^5"yl-=4 : 1) X^mUU mm^^/l^ 
20 -^^f-^^:d^fcS^ii$€-T (4RS, 5RS) -5- ( 6-:7/^:^n fc° y v>>'-2- 
y(/U) -2-:t^y-4- ( (3- (1, 1, 2, 2-x b 7 h =3e-:x) :7 3^ri 
71-) p«^/W)-l, 3-:t^^y^Vi^y-3-^jU^ymi. l-i^P«5^/l^^^>'K2. 
5 9 g, 9 4%) 

^H-NMR (CDCI3) 5 : 1.45 (9H, s), 2.65 (IH, dd, J= 14.2, 7.4 Hz), 2.84 (IH, 
25 dd, J = 14.2, 5.8 Hz), 4.97-5.08 (IH, m), 5.61 (IH, d, J = 6. 4 Hz), 5.88 
(IH, tt, J = 53.0, 3.0 Hz), 6.53 (IH, s), 6.75 (IH, d, J = 7. 6 Hz), 6.88 
(IH, dd, J = 8.0, 2.6 Hz), 7.02 (IH, d, J = 9.6 Hz), 7.10-7.22 (IH, m), 7.43 
(IH, dd, J = 7.4, 2.6 Hz), 7.80-7.94 (IH, m). 
IRvmax'^cm-^: 1823, 1728, 1607, 1584, 1460, 1447. 
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mp 96-97°C 

Anal. Calcd for CjzHjjiFgNzOj: C, 54.10; H, 4.33; N, 5.74 
Found: C, 54. 14; H, 4. 25; N, 5, 78. 

8) (4RS, 5RS) -5- (6~y/U:tnifV-Jl^-2-^/U) -2-:t^y-4- 
5 ( (3- (1, 1, 2, 2-'rhyy/i-:tn^h^iy) -7:1^=^/1-) ?i=f-ju) -1, 3- 
:^^-fyVZ^y-S-:^/l^^yMl, l-v'p^^/^^^^/^ (2. 40g, 4. 9 1^ 
y^/H (D^^J^/— (1 2ml) iLO. 5N:^mit-f'hV^J^(D;i^y-/l^WW. 
(11. 8ml, 5. 905 y^/H »;tMT'l 0:5>mi^LfCo SiSm-TK (5 
0ml) m^TLXmk^^Jl^ (50ml X 2) -ettfflLfc:. ttW^iSfP^fcK-C 

^yt^hw^^^^xmmit-hm {1. 9 2g, 8 4%) ^#fco 

^H-NMR (CDCl3)6: 1. 37. (9H, s), 2.65 (IH, dd, J= 13.6, 5.0 Hz), 2.85 (IH, 
dd, J =13. 6, 9.0 Hz), 4.08-4.30 (IH, m), 4.45 (IH, d, J = 6.0 Hz), 4.88-5.02 
. (2H, m), 5.89 (IH, tt, J = 53. 0, 3.0 Hz), 6.85 (IH, dd, J = 8.0, 2. 2 Hz), 
15 6.90-7.10 (3H, m), 7.10-7.32 (2H, m), 7.70-7.86 (IH, m). 
IRvraax'^W: 1682, 1607, 1576, 1532, 1487, 1454. 

mp m-ui°c 

Anal. Calcd for C21H23F5N2O4: C, 54.55; H, 5.01; N, 6.06 
Found: C, 54.27; H, 4.71; N, 6.12. 
20 2 2 2 

N- ( (IRS, 2RS) -2- {Q-yjV:tvL}f3iy>'~2-^7V) -2-tKp^^'>- 
1- ( (3- (1, 1, 2, 2-7^ h^77i';a-p^ h^^v') yzt.=^;id ^f-J^^) 
M -6, 7-v?l; Kn-BH-^i^i/ [a] P^T'T^y-l-^/l^^dj^f-^ K 

1) 1, l-iy^^/l^=c^/U URS, 2RS) -2- (6-:7/^;^Pt°l;v>^^-2- 
25 -T/i/) -2-t Kp^^v--!- ( (3- (1, 1, 2, 2-j-yyy)vi^u:^\-^i/) y 

a.=:/k) ^ :r.^)VtifV^^i^ — Y (1. 6g, 3. 465;!; \CV^) 17 

(2 Om 1 ) ^Mtl^ ^MTI O^ft^Lfco mMkm^-Y^m^. 1 
NTKm^b-?- h y !> AtK^ (10ml) «:t. mm.=^^)\^ (2 Om 1 X 2) Ttt 
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(IRS, 2RS) -2-T^7-l- \f }} Py~ 2-y( ;U) -3- (3- 

(1, 1, 2, 2-7^ h7 7/l';^Pcch=3fi/) y:x,::^/U) -l-Z^U^^J—ZV (1, 
3 g, 10 0%) ^#fCo 

^H-NMR (CDCI3) 6 : 2.47 (IH, dd, J = 13.8, 10.0 Hz), 2.73 (IH, dd, J = 13.8, 
5 3, 4 Hz), 3.40-3.54 (IH, m), 4.70 (IH, d, J = 4. 4 Hz), 5.90 (IH, tt, J = 53, 0, 
3.0 Hz), 6.86 (IH, dd, J = 8. 0, 2.6 Hz), 6.96-7.18 (3H, m), 7.20-7.40 (2H, 
m), 7.78-7.92 (IH, nO. 

IRvmax^^cnf^: 1755, 1607, 1578, 1489, 1454. 

Anal. Calcd for C16H15F5N2O2: C, 53.04; H, 4.17; N, 7.73 

10 Found: C, 53.19; H, 4.40; N, 7.51. 

2) (IRS, 2RS) -2-r^y-l- {6-y/V:^n\f^)'-^l^-2-^ JV) -3- 
, (3-(l, 1, 2, 2-=rYyyj^:^nz3LY^i/)y:^z^/v).-i--zfxi^'^y—;v{z 
OOmg, 0. 8 s^y^/w) OT-feh^^MJyl^ (20ml) ^?Sl;:6, l-JM 
KP-5H— <^/y" [a] v^i^.P---:/7^:/-l-;&/Vxl?>i? (1 5 6mg, 0. 83^ 

15 y ^;v) jo j; t>* 1 -:^^;v- 3 - ( 3 - v?^ J-;vr 5 y7° p \fjv) u jvifs V4 ^ K • 
^ (2 3 8mg, 1. 245y^/U') i^it^l-b Kndf-iX- 1 H-^^y f y T 
V-IV (127mg, 0. 835 y^/H ^JP^LT^MT-i^Sffi^f Lfc„ WJm.-^ 
tK (10 0ml) T'^JKL. B^^^^/U (1 0 Om 1 X 2) T'ttttJ Lfc„ ttMtr 

•^"C. M-fb-a-i^ (2 9 3mg, 6 6%) ^#fco 

^H-NMR (CDCgS: 1.92-2.10 (2H, m), 2.12-2.26 (2H, m), 2.60-2.70 (2H, m), 
2.81 (IH, dd, J= 14.6, 5.2 Hz), 3.03 (IH, dd, J= 14.6, 9.8 Hz), 4.66-4.82 
(IH, m), 4.84 (IH, d, J = 5. 8 Hz), 5.02-5.10 (IH, m), 5.89 (IH, tt, J = 53. 0, 
25 3,0 Hz), 5.90-6.02 (IH, m), 6.18-6.32 (2H, m), 6.86 (IH, dd, J = 8, 0, 2.6 
Hz), 7.00-7.30 (7H, m), 7.42 (IH, dd, J = 7. 4, 2.2 Hz), 7.76-7.90 (IH, m). 
IRvmax°'W: 1642, 1607, 1578, 1516, 1454. 
mp 151-152t; 

Anal. Calcd for CasHjaFsN^Oj • 0. 2H2O: C, 62.73; H, 4.78; N, 5.23 
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Found: c, 62.75; H, 4.75; N, 5.31, 

mmm2 2 3 

1, ■l-v^p«^>'U^^/l' (IRS, 2 SR) -2- (6-7/U;a-alf y i;?V-3-^/V) 
-2-t Kn=3riy-i- ( (3- (1, 1, 2, 2-r h7>'/l':tPJ^h^^>') y^^-M 

1) 2-T5y-5-p{^yl't''y (7 5 g, 6 9 3 5 y*/W (Z)4 2%f^ h7 
7/^:tP|S9^ (2 9 1ml) ^m-ra^-^hy (4 7. 8g. 6 9 3^y 

^/i') <z)7K (loomi) ^^$rf*3a:an o'c^Sx.Jfev^J;5^-K7•^'T>r;^-T 

10 ft-t- h y i>.7KM (10 0ml) KMx.. i/=c^)V^^^jV (3 0 0ml 

X2) -ettfflL/Co %mL^W&~fmmk. ^»^^^WL-C. 2-7/U:^P-5- 
pt^ynf y v?i^ (3 0. 4g) ii-^>';«f:/^:^7y (lOOg, 63 2 

^y^/U) ©tK (1. 2L) ^?S%8 OlCS-eAnl^U 2-7yU;^-p-5-7^f^>'H:° 
yv'i^ (3 0. 4g, 2 74^y^7l-) -^Mtl. 4. S^MMbfc^ SJS^iS 

15 hT'diiU 5f^^2 0 0mUc/i§t-e^^L. 6^^^^ 

(10. 5 8 g, 11%) 

. . . mp 151-152^: 

IRvmax'^W: 3100, 1730, 1620. 
20 Anal. Calcd for CgH^FNOg: C, 51.07; H, 2.86; N, 9.93 

Found: C, 50.78; H, 2.72; N, 9.87. 

^H-MUR (CDCI3) 5 : 7. 07 (IH, dd, J = 8. 8, 2. 8 Hz), 8. 40-8. 52 (IH, m), 8, 90-9. 04 
(IH, m). 

2) 6-:7yk;^p-3-t°y v'>-;^7l-/}?^^ (9. 5g, 67. 35y^/^)©7" 
25 h7t FP:7y> (1 5 0ml) ^^g^^l, \'-i3)Vi^^}V\f7.-\\^.-y{%'^V— 

/u(i2. og, 7 4. i^y^/i^) ^mk.. 8owio^mwLfc„ Rmm^ 
^?a^-e?^«-^p:/^*y3^^/i^-r^^.v^!>Afi (1 0. 6g, 3 7. o^y^ 
/f) ^;6nxL. SMT'2flfK^#t7to S«{^S^^^^/i- (1 0 0ml) *Jci:t)«7k 

(10 0ml) ^iPx.. Jgt-7k®©pH;55^i4(;i7^^5*T'^m^^in^fc. SJS?^ 
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(2 0 Om 1 X 2) T'ttttJU. ttlti^*^fP^4McT'Sfe#L> MtK^E 

(^dr-iJ-^- : @^^aif-;l.= 4 : 1) "ClffiMU 3- (6-7/^:tn Ify v'V-S- 
^/v) -"i-a^^y-fxi yfisrvm^'f-}^^ (9. 7 4 g, 6 8%) Sr=fi6?ft^^i^i LT 

5 

IRvmax"W: 1738, 1694, 1634, 1593, 1485. 

Anal. Calcd for CioHioNOjF: C, 56.87; H, 4.77; N, 6.63 

Found: C, 56.79; H, 4.78; N, 6.84. 

'H-NMR (CDCI3) 6 : 1.27 (3HX5/7, t, J = 7. 0 Hz), 1.35 (3HX2/7, t, J = 7. 4 
10 Hz), 3.99 (2HX5/7, s), 4.16-4.36 (2H, m), 5.65 (1HX2/7. s), 6.96-7.10 (IH, 
m), 8.16 (1HX2/7, td, J = 9. 0, 3.8 Hz), 8.39 (1HX5/7, td, J = 9. 0, 3.8 
Hz), 8.64 (1HX2/7, d, J = 3. 8 Hz), 8.81 (1HX5/7, d, J = 3.8 Hz). 

3) 3- (1, 1, 2, 2 -r by 7/1^^0:3^ h^v') h/WJ^i^(15g, 7 2. 
l^y^yi^) (D^ xixiii^jVJ^ (2 0 0ml) ^?^lcN-:/n^y!. ix^-f 5 K (1 

15 4. iig, 79. 3 5 y-=e/w) *5j;0«2, 2 ' -T ^ If V n ^ MJ /U-) 
{590mg,3. 60^y -^nTL^ 3 0 ^imM^ LfCo K/S^*J^*P^s 
tK (10 0ml) -^Mtl. ^^'P^7}^;^i>.X♦ttti}Lfco (10 0ml) . 

mi-rn^ (10 0ml) -amms^x.. wmm^^.^'y."^ j>''^m^^w.wm^ 

20 0:1) t?|fMU 3- (1, 1, 2, l-'T Yyy )V-^n:^V^x/) -a-T'n^ h 
/v^:/ (1 9. 4g. j^^5 6%, 5 3%) 7|5:^t:^#i{i|SJ;:ffi^1-sri 

4) 3- (6-7/^:tnt°y v'i^-3->r/^) -3-:^=¥y:/n f :ti/i?^^>'^ (3. 
8 3g, 18. l^y-^/W)(Dl, 2-i/p< h^v-^^^- (3 Om 1) '^?giC7K* 

25 {b-:f-MJ li'-^ (6 0%Jfti4. 7 2 5mg, 18. 1 5 U */l-) ^»TiPx.. M 

i?3 0:55'»#Lfco SJS^<^4'(C3- (1, 1. 2, l-=rVyyj\^:^nauy^='^) 
-a-:/P^b>'l'^^ (9. 30g,MS56%, 18. 1 ^ U ^/l') <D 1 , 2-v^ 

^ hdE^e/oiij^^^ (1 0ml) ^?^%MTu mM^mMr^i^'^m^x.fco m- 

IS^tK (10 0ml) ©tf m^^^'f'}^ ( 1 0 0 m 1 X 2) T-fftW LfCo 
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= 5:1) xmUU 3- (6-:7yu;^nk'y v'V-S-'I'/l-) -Z-^^:/-2- ( (3 

5 ^/l- (6. 6 7 g, 8 8%) ^^ffi^Wtli: LT#fCo 
IRvmax^W: 1738, 1694, 1590, 1487. 
Anal. Calcd for CigHigFsNO^: C, 54.68; H, 3.86; N, 3.36 
Found: C, 54.56; H, 4.13; N, 3.51. 

^H-NMR (CDCI3) 6 : 1. 14 (3H, t, J = 7.0 Hz), 3.36 (2H, d, J = 7.4 Hz), 4. 13 
10 (2H, q, J = 7.0 Hz), 4.54 (IH, d, J = 7.4 Hz), 5.89 (IH, tt, J = 53.0, 2.8 
Hz), 6.98-7.20 (4H, m), 7.20-7.36 (IH, m), 8.35 (IH, td, J = 8.4, 2. 4 Hz), 
8.82 (IH, d, J = 2.4 Hz). 

5) i^lbMI^ (4. 2 5g, 3 1. 2 ^ y^/U) (^v^3z^/>a:— -r;!^ (1 0 Om 

\) mmKimw^-^^t^m^v^)'^^ {2. 36g, 62. s^y^/w) ^^)P;i-c^ 

15 3 0 Lfc„ ymm^^^ hWic 3 - ( e -yjvurxi t" y ^Jv- 3 jv) 
-^-Hr^V-l- ( (3- (1, 1, 2, 2-r h7 7yp;rn:i^h'¥v^) 73.=/^) ^ 
5^/1^) -fu \£ir^ym^^)\^ (6. 50g, 15. 6^y ^^jV) <Ox>zsL'^)\yai.—=f}V 
(5 0ml) ^?RMx.-C^mT*3 O^^i^Lfco 7lcJ^T> KJl&fgl' 1 ^^:S^Sr 

J!lPx.Ti^^^-^L. Mt-TK (1 0 0ml) ^AP;i, M^^^^ (2 0 0ml X 2) 

mi^M^Lfc. a®i^<lr->'y:*<^/i-;&7Ai5^n-7hi/^7^- (--^f-^-:!^^ 
315^71^=4 : 1-1 : 1) T*i»^U (2RS, 3RS) -3- iQ-y)Virxi\f^) 
-JV-Z-^tV) -3-k Kn=arv^-2- ( (3- (1, 1, 2, 2-x h 7 7/L';^-P h 
^^y) ya:.=^/U) /^7V) f^a-^^^^/V ( (1 RS, 2 S R) : (IRS, 
25 2RS)f$:=10:l. 5. 15g, 7 9%) ^4Sfe^ft^^#)i: LT#fc„ 
IRvmax"'cm-^: 1728, 1601, 1487. 

Anal. Calcd for CigHisFgNO^ • 0. IH2O: C, 54.19: H, 4.35; N, 3.33 
Found: C, 54.10; H, 4.20; N, 3.39. 

^H-NMR (CDCI3) 6 : 0.95 (3HX 10/11. t, J = 7. 0 Hz), 1.02 (3HX1/11, t, J = 
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7.4 Hz), 2.80-3.16 (3H, m), 3.23 (IH, d, J = 3.0 Hz), 3.84-4.00 (2H, m). 
4.80-4.90 (IHXl/U, m), 5.09 (IHX 10/11, s), 5.89 (IH, tt, J = 53, 0, 3.0 
Hz), 6.90-7.12 (4H, m), 7.20-7.30 (IH, m), 7.86 (IH, td, J = 8. 2, 2.6 Hz), 
8,16-8.24 (IH, ra). 

5 6) (2RS, 3 RS) -3- (6-7/1^:^0 fyv'^'-S-^yl') -3-t Kndfv'- 
2- ( (3- (1, 1, 2, 2-7" hyy/^:t^^V^i/) ^a^^^^l^) ^^/l^) T'P 
lf;a-:/i^^^/K5. Og, 11. 9^y^;K (2RS, 3SR)(*:: (2RS, 
3RS) #:=10 : 1) (D^^y-/V (2 0inl) m^K^ 2 ^^tK^^I^-^ h y 
AtK^^ (11. 9ml, 23. 8^ ^MK.X^m.X'm^mW\^tz.. 

10 1 u^mmx^^t ufc^. g^^^^/i- ( 2 o o m i x 2 ) xmm ufco mm 

nmi^^^^)l3^jVUyJ^^VL-^ y^^yA-^%.^'f-J^)X^m\.^ (2RS, 
3RS) -3- (6-7/l^:^Pl:fy v'i^-S— f/U-) -3-t KPdE-v'-2- ( (3- (1, 
1, 2, 2-y-Vyy)\^-txi:x.Y^-y) y 3u=z/u) pi^/u) y'n\z°^i^m (3. 7 
15 5g, (2RS, 3SR)#:: (2RS, 3RS) #:= 1 0:1. 8 0%) 

IRvmax^W: 1715, 1607, 1593, 1487. 
Anal. Calcd for C17H14FSNO4: C, 52,18; H, 3.61; N, 3.58 . 
Found: C, 52.13; H, 3.43; N, 3.57. 
20 'H-NMR (CDCI3) 5 : 2.80-3.12 (3H, m), 4.85 (IHX 1/11, d, J = 5, 2 Hz), 5,10 
(IHX 10/11, s), 6.88-7.12 (4H, m), 7.22 (IH, t, J = 7.6 Hz), 7.87 (IH, td, 
J = 7.6, 2.2 Hz), 8.14 (IH, s). 

7) (2RS, 3RS) -3- (6-77l';^i3f y i?i/-3-W'/W -3-1:: Kp^v'- 
2-((3-(l, 1, 2, 2-T- ^y:7/^;^P3^^s3r^y) 7:^^/^) 5^/1^) -/n 
25 (3. 6g, 9. 205:y-t/K (2RS, 3SR)#:: (2RS, 3R 

S) 0 : 1) ©xhyt h'r^yyi^ OOml) m^K. i^y au:=i/U:^7.:^ 

y/>Tv?K (2. 18ml, 10. 1 ^ y */v) ^ ^ y Jif^/VT ^ ( 1 . 93m 
1,13. s^y^/i-) ^Apx.. so^MmmmLfco k/s^^^^m. tk (20 

0ml) ^M:^xmm^^^i- ( 1 0 0 m 1 X 2 ) T'ttffl LfCo ttffl^Sr 1 
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DxmmU (4RS, 5 SR) -5- {e-y/U:tr2}fV i^l^-3r-^M -4- i(3 
-(1, 1, 2, 2 -X h 7:7 71^:^-0 :7:nr^7i-) pJ^^/l^) -1, 3-:^^-^ 
5 yy e^>'-2-;t>' (3. 3 1g, (4RS, 5SR)#:: (4RS. 5RS)^*:= 

10:1, 9 3%) ^T^/uyr^^tLxntio 

IRvmax'^''cm-i: 1767, 1603, 1489. 

Anal. Calcd for CnH^^O^: C, 52.59; H, 3.37; N, 7.21 
Found: C, 52.46; .H, 3.55; N, 7.03. 

10 ^n-mR (CDCI3) S : 2. 34 (IH, d, J = 4.0 Hz), 2.38 (IH, s), 4.04-4.20 (lHXl/11, 
m), 4.28-4.42 (IHX 10/11, ni),.5.25 (lHXl/11, s), 5.29 (IHX 10/11, s), 5.84 
(IH, d, J = 8.0 Hz), 5.91 (IH, tt, J = 53.0, 3.0 Hz), 6.86-7.18 (4H, m), 
7.22-7.40 (IH, m), 7.60-7.78 (IHXI/U, m), 7,85 (IHX 10/11, td, J = 8. 2, ■ 
2.6 Hz), 8.02 (lHXl/11, s), 8.22 (IHXIO/U, s). . 

15 8) (4RS, 5 SR) -5- (6-77U::a-cifUi^i/-3— T/l^) -4- ( (3- (1, 

1, 2, 2-7'hyyMn:i^h^^y) y:^=-)V) ^f^/v) -1, 3-;^-dff-yy 
y-2-;t^ (3. lOg, 7. 9 85 D^/V) OT-feh^hy/U (30ml) « 
ML-m^^J- t --f^JV (2. 09g, 9. 585!J ^JV) *3 j:tJ«i^^ '^JVT % J f 
Uv'^- (97mg, 0. SO^y^/l-) <^jtJP;t. ^?£T« 2 tfc„ ^MSc 
20 tK ( 5 0 m 1 ) ■^M7LXmWi^^}\^ ( 5 0 m 1 X 2 ) T^ttffl Lfc„ ttffl?g^lMfP:ft 

:i}yA^U'^h^yy^- (-^^^f-^- ; e^^^5^/l>= 4 : 1) xmMU mWt^^ 
/U-^^-f-yi^^WI^^^^X (4RS, 5SR) -5- {6-yji^:i-tnf])V:y- 
3-^jv) ( (3- (1, 1, 2, ^-f-^yy ;v:^n ^i/) y 

25 a.^/l') pJ^/i/) -1, 3-:^-^f-)/y v?^^-3-:;^/l'7j?^g|l, 1 -v'pf 
( 2 . 5 5 g , 6 5%) ^#fc:o 
mp 138-139°C 

IRvmax'^cm-': 1821, 1725, 1603. 

Anal. Calcd for C, 54.10; H, 4.33; N, 5.74 
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Found: C, 54.14; H, 4.41; N, 5.77. 

'H-NMR (CDCI3) 8: 1.54 (9H, s), 2.06 (IH, dd, J = 14.2, 9.6 Hz), 3.04 (IH, 
dd, J = 14.2, 4.0 Hz), 4.82-4.96 (IH, m), 5.72 (IH, d, J = 6.8 Hz), 5.89 
(IH, tt, J = 53.0, 3.0 Hz), 6.52-6.62 (2H, m), 6.81 (IH, dd, J = 8. 4. 2.8 
5 Hz), 6.94-7.04 (IH, m), 7.04-7.20 (IH, m), 7.53 (IH, td, J = 8.0, 2.6 Hz), 
8.05 (IH, d, J = 2.0 Hz). 

9) (4RS, 5SR) -5- {6-'7/U:tn\fVi^:^-S-^/V) -2-:t^y-4- 
( (3- (1, 1, 2, 2-X h7:7/l':ti3ai hdf^v^) 7^:=/^) p<^/U) -1, 3- 
:t'^-fy]}i^:y-3-:^jl^7^l^mi, l-J:^'^;V:xL^/V {2. 4 0g, 4. 9 IS 
10 y^^i') (^^iJ^y-yi^ (1 2ml) (dO. 5liim\t^V)}t7J^(D:^^ J—;i'mW. 
.(11. 8ml, 5. 905y ■klMK.m^X- 1 0 j;^mW L^c. £jt&-^l;i7K ( 5 

0ml) m^k.xmm=^'f-j\- (5 om i x 2) -^ifimufco ^dm^fm-timyKx 
^i^t>hm^^^^x^m\t-^m (1. 9 8g. 37%) ^mz.„. 

15 mp 128-129t: 

IRvmax™^cra"^: 1694, 1601, 1487. 

Anal. Calcd for C^i^^^^i C, 54.55; H, 5.01; N, 6.06 
Found: C, 54.49; H, 5.01; N, 6.23. 

^H-NMR (CDCUS: 1.34 (9H, s), 2.62-2.90 (2H, m), 3.92 (IH, brs), 3.98-4.16 
20 (IH, m), 4.62 (IH, d, J = 7. 4 Hz), 4.94 (IH, s), 5.90 (IH, tt, J = 53.0, 
3.0 Hz), 6.90-7.12 (4H, m). 7.22-7.32 (IH, m), 7.80-7.92 (IH. m), 8.21 (IH, 
s). 

mmm22A 

N- ( (IRS, 2SR) -2- iQ--7Mr2tf])i^t^-3-^/l^) -2-t K^'^v'- 
25 1- ( (3- (1, 1, 2, 2-x h7:7;l/:tP^ h=¥v^) ya:.:=^M /^f-zu) 

1) 1, l-J':^=f-fV=^^;V {IRS, 2 SR) -2- (6-:77k;^a t°I;v^^^-3- 
-r/^) -2-t Kn^i^-l- ( (3- (1, 1, 2, 2-rb7 7/l^:^P3^h^i/) 7 
^r^/U) f-jV) ^^7U;&yW^;< — h (l. Og, 2. 165:y ^;V) \Z. h y 

422 



wo 02/059077 



PCT/JP02/00532 



^ng^^ (1 Om 1 ) ^inx.. 05^»LfCo RltM^I^Brmm^ik. 1 

NTK^fb-^ ^ y "J^-AtK^^ ( 1 0 m 1 ) ^AD^. mm^^/^ ( 2 O m l X 2 ) T'ift 

fco a©tF^S^^3i^/l-— drf-:/A>b»^^$-^T (IRS, 2 S R) 
5 /-I- (6-:77V:^abf y v>:/-3-^/v) -3- (3- (1, 1, 2, 2-rb77/^ 

:^u:r.'^^xy) ^nir^/V) - 1 -7"l3/^V -/I^ (7 5 0mg, 9 6%) ^#yt„ 
mp 103-104''C 

IRvmax"^cm-^: 1597, 1485, 1449, 1399, 
Anal. Calcd for Ci^i^^O^: C, 53,04; H, 4.17; N, 7,73 
10 Found: C, 52.97; H, 4.17; N, 7.84. 

^H-NMR (CDCI3) 5 : 2.38 (IH, dd, J = 13.4, 10.4 Hz), 2.74 (IH, dd, J = 13.4, 
.3.0 Hz), 3.28-3.40 (IH, m), 4.76 (IH, d, J = 4. 4 Hz), 5.90 (IH, tt, J = 53. 0, 
3.0 Hz), 6.90-7.12 (4H, to), 7.22-7.40 (IH, m), 7.88 (IH, td, J = 8. 2, 2.6 
Hz), 8.23 (IH, s). 

15 2) (IRS, 2 SR) -2-T5/-1- (6-7/^;*-nlf y i^>'-3-Y>'^) -3- 
(3-(l, 1, 2, 2-T- by h^^ri/) 73^— ;l/) -l-T'n/^/— /P- ( 1 

9 1mg, 0. 5 3 5 y*/H <DT-fe h= h yyl^ (2 Om 1) ^M{C4-:7/^;rP 
(1 OOmg. 0. 5 3 5 y^/U) *5i01-^5^/W3- (3 
-J?tf-/l^T^y:fuif/V) :jU/V:^i;^y(%y^ -mmM. (15 1mg. o. 79^y 
20 ^/l') *5<tUfl-t KP=3riX-lH-^W h y T)/->'l' (8 Img. 0. 535y 

^/^) ^Mx.xm.m.x-m^mwLtL. r^s^^tk ti o om d -e«L. mm=^ 
5";^ ( 1 0 0 m 1 X 2 ) T-ttffl Lfc„ ttm^<^ 1 1 m&:^mi\i-r h y 

25 8%) ^#fc„ 
mp 148-149°C 

IRvraax™W: 1640, 1626, 1601, 1514, 1485. 

Anal. Calcd for C„]i^S2%' C, 60.68; H, 3.77; N, 5.24 

Found: C, 60.87; H, 3.87; N, 5.11. 
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'H-NMR (CDCI3) 8: 2.84 (IH, dd, J = 14.2, 10.6 Hz), 3.09 (IH, dd, J = 14.2, 
4.0 Hz), 4.02 (IH, brs), 4.64-4.82 (IH, m), 5.15 (IH, d, J = 4.0 Hz), 5.89 
(IH, tt, J = 53.0, 3.0 Hz), 5.97 (IH, d, J = 8. 4 Hz), 6.90-7.70 (9H, m), 
7.78-7.90 (IH, m), 7.97 (IH, td, J = 8. 0, 2.2 Hz), 8.09 (IH, d, J = 7. 2 Hz), 
5 8.26 (IH, s). 

mmm 225 

N- ( (IRS, 2SR) -2- (6-:7/^;*-ctt°y v?^^-3-Y/U) -2-fcKP^iX- 
1- ( (3- (1, 1, 2, 2-'rhyyji^ytviaLhe^-^) y:i,:=.M 7^5^/^) 
M -6, y-v't Kn-5H-^>'y [a] i^^ u^z^Ty-l-:^^^:^^-^^ K 

10 (IRS, 2SR) -2-r$y-l- (6-7/l-;d-Pt°y v^>^-3-r/i/) -3- (3- 
(1, 1, 2, 2-7" h^:7yP:tP^ h^v') -l-yuy</—;u (1 9 

3mg, 0. 5 3^y*/U) <Dr± h V /l^ {2 0ml) mm^6. Z-v't K 
P-5H-^:/y [a] i/^n^7'-r^-l-;«;/UJi?i^i& (1 0 Omg, 0. 5 3 5 JJ 
^/V) *3 ctt)* 1 3 - ( 3 -i?;^ ^/^T ^y:fn tVv) % F • &m 

15 ii(l5 3mg, 0. 8 0^]}^;U) ^XXJ^l-\iyt\2e^iy-iH-^yyY]}ry 
-/P(81mg, 0. 53^y ^iP^TM-e«» S^&?S^7]c ( 1 
0 0ml) -e^^U mm^^^T^ (1 0 Cm 1 X 2) T'ttttJ Lfc„ ttW^^ 1^^ 

20 mmit-^^ ( 2 3 2 m g , 8 2%) ^#fCo 
mp 140-142'C 

IRvmax™"cm'^: 1636, 1597, 1487. 

'H-NMR (CDCl3)5: 1.90-2.10 (2H, m), 2.10-2.28 (2H, m), 2.58-2.72 (2H, m), 
2.79 (IH, dd, J= 14.4, 10.8 Hz), 3.03 (IH, dd, J = 14.4, 4.0 Hz), 4.26 (IH, 
25 brs), 4.58-4. 74 (IH, ra), 5.07 (IH, d, J = 3. 6 Hz), 5.80 (IH, d, J = 7.6 Hz), 
5.89 (IH, tt, J = 53.0, 3.0Hz), 5.90-6.00 (IH, m), 6.10-6.24 (IH, ra), 6.90-7.22 
(7H, m), 7.22-7.40 (IH, m), 7.94 (IH, td, J = 8. 0, 2.2 Hz), 8.23 (IH, s). 

mmm 226 

N- [ (IRS, 2SR) -2- i4-y/U:tr^y:^~M -2-t Ka^i/-l- [4- 
424 



wo 02/059077 PCT/JP02/00532 

7±5,iil^^^^mii:^yJ^ i^y/l^J^OD, 5 OmmlDX 5 0 OmmL) ^fflV^fc 

5 /I) Lfcm. ^^y-z^itJ^^^LT. 
(IR, 2S) 

mp 239-240^;; [al^^" +37.3° (c = 0.507, MeOH) ; »H-NMR (CDCI3-CD3OD, 200MHz) 
6 2.85 (IH, dd, J = 10.8 Hz, 14.0 Hz), 3.08 (IH, dd, J = 3.6 Hz, 13.8 Hz), 
4.72-4.87 (IH. m). 5.02 (IH, d, J = 4. 6 Hz), 6.79 (IH, br d, J = 8.8 Hz), 

10 7. 10 (2H, t, J = 8. 6 Hz) , 7. 21 (IH, d, J = 7. 0 Hz) , 7. 30-7, 57 (lOH, m) , 7. 77-7. 88 
(2H, ra) ; IR (KBr) 3268, 1638, 1534, 1514, 1325, 1229, 1163, 1123, 1069, 831 
cm'^; Anal. Calcd for C27H21F4NO2: C, 69.37; H, 4.53; N, 3.00, Found: C, 69.30; 
H, 4.27: N, 2.76. . 
. (1 S, 2R) . . 

15 mp 238-239^:; [ a ] p^" -37. 9° (c = 0.508, MeOH); ^H-NMR (CDCI3-CD3OD, 200MHz) 
8 2.85 (IH, dd, J = 11.4 Hz, 14.2 Hz), 3.09 (IH, dd, J = 3. 9 Hz, 13.7 Hz), 
4.72-4,86 (IH, m), 5.01. (IH, d, J = 4. 8 Hz), 6.90 (IH, br d, J = 9. 6 Hz), 
7.11 (2H, t, J = 8, 8 Hz), 7.20 (IH, dd, J= 1, 2 Hz, 7.0 Hz), 7.29-7.57 (lOH, 
m), 7.79-7.88 (2H, ra) ; IR (KBr) 3279, 1638, 1534, 1514, 1325, 1229, 1163, 

20 1123, 1069, 833 cm"^; Anal. Calcd for CnKzih^O^: C, 69,37; H, 4.53; N, 3.00. 
Found: C, 69.28; H, 4.50; N, 2.98. 

mmm2 2 ? 

4-y/l^:t^-N- [ (IRS, 2SR) -2- (4-7;V:^n 7ai-7l^) -2-t Kn^ 

[4- ih])yji-:tx2;^f-jv) ^yi;^/^! -ry^uy-i-U/i^:^^ 
25 h'o^^^m 

(^y/U±/UOD, 5 OmmlDX 5 0 OnanL) MV^fc 

x:^-rh^yy^-{z2:v^^^m mmm ^^■f>/:^^/-ju= 9 
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(IR, 2S) 

mp 251-252t:; [a] +33.4° (c = 0.499, MeOH) ; 'H-NMR (CDClj-DMSO-dg, 200MHz) 
5 2.92 (IH, dd, J = 11.0 Hz, 13.8 Hz), 3.19 (IH, dd, J = 3. 3 Hz, 14. 3 Hz), 
4.62-4.76 (IH, m), 4.89 (IH, t, J = 5. 2 Hz), 5.49 (IH, d, J = 4. 4 Hz), 7.01-7.18 
5 (4H, m), 7.32-7.42 (4H, m), 7.48-7.60 (5H, tn), 7.91 (IH, d, J = 9. 6 Hz), 
8. 03 (IH. d, J = 8. 6 Hz) ; IR (KBr) 3275, 1642, 1626, 1539, 1514, 1327, 1229, 
1167, 1125, 1069, 835 cm"'; Anal. Calcd for Cj^HzoFgNOz: C, 66.80; H, 4.15; N, 
2.89. Found: C, 66,55; H, 4.16; N, 2.76. 
(1 S, 2R) 

10 rap 252-253^:; [a]^^" -33. 9° (c = 0. 504, MeOH) ; ^H-NMR (CDCls-DMSO-d^, 200MHz) 
5 2.93 (IH, dd,. J = 11.0 Hz, 14.0 Hz), 3.15 (IH, dd, J = 3. 2 Hz, 14.0 Hz), 
4.66-4.79 (IH, m), 4.93 (IH, t, J = 4. 8 Hz), 5.42 (IH, d, J = 3. 6 Hz), 7.01-7.21 
(4H, m), 7.34-7.60 (9H, m), 7.78 (IH, d, J = 9. 6 Hz), 8.04 (IH, d, J = 8. 2 
Hz); IR. (KBr) 3275, 1642, 1626, 1539, 1514, 1327, 1227, 1167, 1125, 1069, 

15 835 cm''; Anal. Calcd for CztHzoFsNOj: C, 66.80; H, 4.15; N, 2.89. Found: C, 
66.69; H, 4.09; N, 2.82. 

mmm 228 

4:-yj\^:i-n-N- [ (IRS, 2SR) -2- (4-7/1^:^-13 7 n:c::y^) -2-t 
[3- (1, 1, 2, 2-v^'hyyjU:t^^\'^>') ^^i^/l^l 3urf-}V\ 

y±^P^^%^^'ik:^yJ^ {^y/U±/UOD, 5 OmmlDX 5 0 OraraL) ^m^tc 

mmni^^ n-^y^yy kmm : -^^f-^-/^^ J 9 

25 (IR, 2S) ^ 

mp 213-214*0; [ a] +20. 6° (c = 0. 506, MeOH) ; 'H-NMR (CDClj-DMSO-de, 200MHz) 
5 2.82-3.03 (2H, m), 4.70-4.84 (2H, m), 5.07 (IH, t, J =3. 3 Hz), 5.90 (IH, 
tt, J = 2. 8 Hz, 53.0 Hz), 6.92 (IH, d, J = 9. 4 Hz), 6.98-7.33 (8H, m), 7.42-7.57 
(4H. m), 7.79 (IH. d, J = 8.4 Hz), 8.07 (IH, d, J = 7.4 Hz); IR (KBr) 3270, 
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1642, 1624, 1601, 1537, 1512, 1235, 1198, 1127, 835, 760 cm"'; Anal. Calcd 
for CagHaiFeNOj: C, 63.04; H, 3.97; N, 2.63. Found: C, 62.87; H, 3.84; N, 2.64. 
(1 S, 2R) #: 

mp213-214t:; [a] b'" -20.6° (c = 0. 520, MeOH) ; 'H-NMR (CDCla-DMSO-de, 200MHz) 
5 5 2.82-3.03 (2H, m), 4.70-4.85 (2H. m), 5.07 (IH. t, J = 3.7 Hz), 5.90 (IH, 
tt, J = 2. 9 Hz, 53.0 Hz), 6.92 (IH, d, J = 8. 8 Hz), 6.98-7.33 (8H, m), 7.40-7.58 
(4H, m), 7.80 (IH, d, J = 8.0 Hz), 8.07 (IH, d, J = 7,8 Hz); IR (KBr) 3272, 
1642, 1624, 1601, 1537, 1512, 1235, 1198, 1127, 835, 760 cm"^; Anal. Calcd 
for CijaHziFeNOs: C, 63.04; H, 3.97; N, 2.63. Found: C, 62.97; H, 3.87; N, 2.57, 

10 mMm 2 2 9 

N- [ (IRS, 2SR) -2- (4-y/U:^X2y:t.=^jU) -2-t Kndrv^-l- [3- 
(1, 1, 2, 2-xb7y'/l':^i3jihdri/) -6, T-v't K 

P-5H— O-y [a] i^^n-^-:/T>-l-:^Jl^:^^-^^V(D^^^m 
■ y±^i^^^^^B:^yJ>> 5 OmmlDX 5 O OmmL) MV^fc 

15 Wimmi^i!^ ^fc^^fJ (#Sf^ : ^^f-l^/^r.^ J 9 

(IR, 2S) . 

mp 199-200°C ; [ a ] d'" +20. 3° (c = 0. 536, MeOH) ; 'H-NMR (CDCI3, 200MHz) 5 
20 1.93-2.06 (2H, m), 2.15-2.24 (2H, m), 2.67 (2H, t, J = 5.7 Hz), 2.79 (IH, 

dd, J = 10. 8 Hz, 14.4 Hz), 3.00 (IH, dd, J = 3. 7 Hz, 14.5 Hz), 3.59 (IH, 

d, J = 3.6 Hz), 4.60-4.74 (IH, m), 5.04 (IH, t, J = 3, 7 Hz), 5.72 (IH, d, 

J = 8.8 Hz), 5.89 (IH. tt, J = 2.8 Hz, 53.0 Hz), 5.91 (IH, td, J = 5. 3 Hz. 

11,6 Hz), 6.21 (IH, d, J = 11.6 Hz), 6.95-7.17 (8H, m), 7.31 (IH, t, J = 
25 8.0 Hz), 7.44 (2H, dd, J = 5. 3 Hz, 8. 7 Hz) ; IR (KBr) 3264, 1640, 1512, 1227. 

1198, 1128 cm"^; Anal. Calcd for CasHjjeFsNOa: C, 65.53; H, 4.93; N, 2.64. Found: 

C, 65.52; H, 4.85; N, 2.63. 
(1 S, 2R) 

mp 200-201*10: [a] "20.8° (c = 0.544, MeOH); 'H-NMR (CDCI3, 200MHz) 5 
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1.93-2.06 (2H, m), 2.15-2.24 (2H, m), 2.67 (2H, t. J = 5. 8 Hz), 2.79 (IH, 
dd, J = 10.6 Hz, 14,6 Hz), 3.00 (IH, dd, J = 4. 3 Hz, 14.7 Hz), 3.59 (IH, 
d, J = 3.8 Hz), 4.60-4.74 (IH, nO, 5.04 (IH, t, J = 3. 7 Hz), 5.72 (IH, d, 
J = 8.8 Hz), 5.89 (IH, tt, J = 3.0 Hz, 53.1 Hz), 5.91 (IH, td, J = 5. 3 Hz, 
5 12.0 Hz), 6.21 (IH, d, J = 12.0 Hz), 6.95-7.17 (8H, m), 7.31 (IH, t, J = 
7.6 Hz), 7.44 (2H, dd, J = 5. 4 Hz, 8. 6 Hz); IR (KBr) 3264, 1637, 1512, 1227, 
1198, 1130 cm-^; Anal. Calcd for QjgHaeFsNOs: C, 65.53; H, 4.93; N, 2.64. Found: 
C, 65.56; H, 4.87; N, 2.64. 

mmm 230 

10 N- ((IRS, 2SR) -2- {4-yjU:^tiyau:^jU) -2-fc Fp^s-v-- 1 - ((5- 
/^/V-3~ (1, 1, 2, 2-x h^>'/V';^-n^h=^v') :^f-JV) 

1) 3, 5-i^p<^/H- (1, 1, 2, l-'T\-yy)Vy!ru':fxiy£}\^ir^-y)^ 

y-eV (8. 22g, 3.2. 8 5 D^/l^) <^Bg«;^* (1 0 0ml) «tCN- 
15 v';/-Y 5: K (6. 42g, 36. 1 5: y^/l') *5j:t)?2, 2' -TV't' 

i^yy^n^^hVM (2 7 0mg, 1. 6 4 5 U ^/I^) SrjJDXL. MM^l 

mLfc. ^mm^±y-{ v^m^'^x^i^u ^m^mmu •^n^i^^tmmLtc. 

3- {A-y;\^:tviy:i,=^;V) -^-:i-^)/'fn}£:^l^m=^^J^{Q. 20g, 29. 

5 5 U^/^) (Dl. 2-i>/ f^rv^^^^ (6 0ml) mmicA^miti- h ]) -^A (6 
20 0 1. 18g. 29. 5^y ^JV) ^»T^]P X.. mux- 3 0 '^m4 Lfc. 

RJ^CD^Km^^^Lfc-fn^i^O)!, 2-v?7< fdrv^^^>' (20ml) 

mru Rmm^m.mx' i mmmwvtc. rj^^^tk ( 2 o o m i ) <D4't-i^^\ 
( 2 0 0 m 1 X 2 ) -cttm bfco mmm^:^^ ^xj^ma^m^x-mi- u 

25 ^yy^- ih/l-^l^: -^^-^1^= 1 : 1 -^m^'f-M T'3^M Wm=^f-^^- 
^^ir^y-b^hn^^-^'tX^ 3- {A-y JVi^uy z^=^jV) -2- ((3-^5";V-5- 
(1, 1, 2, 2-y-}^yyMna^Y^''y) y =^=^;\^) p«^/^) -3-;rdry7°P 
{Q. 6 8g, 5 3%) ^#fc„ 

mp 56-57^: 
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IRvmax'^-'cm"': 1738, 1688, 1599, 1508. 
Anal. Calcd for CaiHigFjO^: C, 58.12; H, 4.50 
Found: C, 57.94; H, 4.27. 

'H-NMR (CDCI3) 8: 1.13 (3H, t, J = 7.0 Hz), 2.30 (3H, s), 3.28 (2H, d, J = 
5 7.4 Hz), 4.12 (2H, q, J = 7.0 Hz), 4.54 (IH, t, J = 7.4 Hz), 5.87 (IH, tt, 
J = 53.0, 3.0 Hz), 6.87 (2H, s), 6.94 (IH, s). 7.12 (2H, t, J = 8. 4 Hz), 
7.92-8.06 (2H, m). 

2) {4. 12g, 3 0. 2 5 3J^/U) (Di^J^^/l^:!^— T^-'l' (1 0 Om 
1) Mt3:;!K*»!J^*-^MJ!>A (2. 2 9g. 6 0. 4 5: U ^/^) ^M^Xm. 

10 &X'30^mWLtz. yfmmt^S^L. Sm\^3- {^-yjVirtiy:^.:^;^) -2- 
((5-^5^/W3- (1, 1, 2, 2-7- Vyyjl-^^^V^i^) -7:^=-/^) ^^/l') 
-3-:^^y':fn\fir'y^^'f'/V {Q. 5 0g, 15. l ^ y^yl^) (^Dv^^f^/i^^- 
T^/v (50ml) ^«Aiix.x^MT'3o^5^«#Lfc„ 7k?&T^ Bc^m^im^m. 

mt:M^X^=^y^U MJ-7k (2 0 Om 1 ) ^Mx.. mW^^f-J^ (3 0 0m l X 

15 2 ) xmm tfco ttffl^^7K*3 J: xj^muim.:^xmw- u ii7K«-7 ^ j^x 

g|^ai5^/lx=4 : 1) -elSMU (2RS, 3RS).-3- U-y ;i-:tny au:^;V) 
-3-t Kp=¥-:^-2- ((5->«f-/W3- (1, 1, 2, 2-x h7 7/U;^aa^ hdj-v') 
y:r.::^;V) p{ ^/V-) •:fxi\f:^l/m^^J\^ (6. 5 6g, 10 0%) -^m^N^miit 
20 L-C#fco 

IRvmax'^'-ciii-^: 1715, 1605, 1512. 

Anal. Calcd for C21H21F5O4 • O.SHaO: C, 57.62; H, 4.97 

Found: C, 57.54; H, 4.85. 

^H-NMR (CDCI3) 5 : 0.94 (3H, t, J = 7.0 Hz), 2.29 (3H, s), 2.92-3.02 (4H, ni), 
25 3.89 (2H, q, J = 7. 0 Hz), 5.00 (IH, s), 5.86 (IH, tt, J = 53.0, 3.0 Hz), 
6.72-6.86 (3H, in), 7.00-7.10 (2H, m), 7.30-7,42 (2H, m). 

3) (2RS, 3RS) -3- (4-:7y^;^P7j:::=^7^) -3-t Kndri/-2- ((5 
-7^f^/U-3- (1, 1, 2, 2-Y))yji^irn:^V^-y) y^=^/U) pt^/U) ypf 
:ty^^f-^^(e. 3 0g, 14. e^V^M <D?i^y—Ji- (5 0inl)WWi^. 
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2m^7kmit'r h y ^Aymw. (14. 6mi, 29. 2^3 ^/v) ^Mx.xMm. 
T*«^#Lfc„ Kmrntrimmmmx-rnkt u^^. mm^=^ji^ (1 0 om 1 x 

5 (2RS, 3RS) -3- (4-y/l^:^r2y:xu=./u) -3-t Kp:^^^- 2- 

/p-S- (1, 1, 2, 2-MJ :7yv::d-nic hdf^v') t^^.'^) :/p t':^:/ 

(6. 0 g, 10 0%) ^ntco 

mp 82~83*^^ 

IRvmax^'cnf^: 1713, 1607, 1512. 
10 Anal. Calcd for CisH^FbO^: C, 56.19; H, 4.26 
Found: C, 56.05: H, 4.13. 

^H-NMR (CDCI3) 6 : 2.27 (3H, s), 2.80-3.08 (3H, m), 5.06 (IH, d, J = 4. 0 Hz), 
5.86 (IH, tt, J = 53.0, 2.8 Hz), 6.76 (2H, d, J = 6.6 Hz),. 6.84 (IH, s), 
6.98-7.12 (2H, m), 7.30-7.42 (2H, m). 

15 4) (2RS, 3RS) -3- (4-:7/P;^-p7^::^/^) -3-fc FPdrv'-2- ((5 
-p^'^/i^-S- (1, 1, 2, hyyj^:tr2:3^\^e^-y) y ^f-;w) -fn 
t'^e-i^^ (5. 8g, 14. 3^!J^/^) (^r- hyt Kc^^^ (1 0 Om 1) ^ 
v'>'ai=7^7js;^>is!J/l-Tt?K (3. 4ml, 15. 8 3:!J^/U) ih!Jj^^ 
}VT%1/ (3. 0ml, 2 1. S^y^/W-) ^n^L, 3 0 5>M3l^iSLfCo mM 

20 tK (2 00ml) ^Mx.Xmm^^^^ ( 2 0 0 m 1 X. 2 ) "ettW bfc» 

l^:mm^^^l-=l : 1) r*fS®lU S^^^^>'^— ^^f-i/<t?3S^fi$-&T. (4 
RS, 5 SR) -5- (4-:7/k;^D:7ai:n/^) -4- ((5-p<^/W3- (1, 1, 2, 

25 2-'rhvy/i-:tt:i^h^iy) yz^:^;v) p{f=-/^) -1, 3-;<^=^i^>/y v^>-2-;?f- 
:/ (4. 1 g, 7 1%) ^m^o 

mp 107-108°C 

IRvmax^^W: 1761, 1611, 1597, 1514. 
Anal. Calcd for CigHigFsNOj: C, 56.86; H, 4.02; N, 3.49 
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Found: C, 56.64; H, 4.01; N, 3.58. 

'H-NMR (CDCyS: 1.16-2.40 (2H, m), 2.32 (3H, s), 4.18-4.32 (IH, m), 5.12 
(IH, brs), 5.79 (IH, d, J = 7.8 Hz), 5.89 (IH, tt, J = 53.0, 3.0 Hz), 6.70 
(2H, d, J = 8.0 Hz), 6.91 (IH, s), 7.04-7.20 (2H, m), 7.30-7.42 (2H, m). 
5 5) (4RS, 5 SR) -5- (4->'/W^nyj:n/u) -4- ((5-p{^/W3- (1, 
1. 2, 2-r-hyy^\^:tu:i^h^-y) ^oc^/i^) pif^/i^) -1, 3-;i-^f-y^!J V? 
y-2-:^y {3. Og, 7. 4 8 ^ y^/I^) O^^/— 7U (3 Om 1) ;MtC8^ 
^7kgl|t;-^hy e^ATk^Jig (4. 7ml, 3 7. 4 5^^/1-) ^Mx., S^Mfi 

«Lfc„ EJt^m^mm^^. * c i o o m n x-^^u s^^^^/v ( i o om i 
10 X2) -ettWLfc„ mmm^ma-km.7kxm^u MMm-^^'^^i^^j^x^mm 
mm^^u nmm^mm^^^i^-^^^i^:^-hw^^n^^x (irs, 2sr) - 

2- T^/-l- (.4--7/Uyi-uyau:=./U) -3- ( 5-;^ f'/W 3 - (l, 1, 2, 2- 
7" h7 7/l';d-n^bdri/) 7:t=/U) -l-T'pz-^y — (2. 3 4g, .8 3%) ^ 

15 rap 96-98*^ 

IRvmax^W: 1617, 1595, 1508, 1458. 

Anal. Calcd for CiJAis^^O^- C, 57.60; H, 4.83: N, 3.73 

Found: C, 57.59; H, 4.79; N, 3.73. 

'H-NMR (CDCI3) 6 : 2.20-2.50 (IH, m), 2.32 (3H, s), 2.76 (IH, dd, J = 13.4, 
20 3.2 Hz), 3.20-3.32 (IH, m), 4.65 (IH, d, J = 4. 8 Hz), 5.88 (IH, tt, J = 53. 0, 
3.0 Hz), 6.80 (IH, s), 6.82-6.90 (2H, m), 7.00-7.12 (2H, m), 7.30-7.42 (2H, 
m). 

6) (IRS, 2 SR) -2-T^y-l- (4-77^:^p:7rc;:^y>) -3- (5-p«5=- 

/V-3- (1, 1, 2, 2-7^ h7:7/I/;^nrc h^ri/) ^o^-ZV-) /L' 
25 (1 9 7mg, 0. 5 3 5^ V (DT^ h =^ h ]) {2 Om 1) 4:-y 

:tni-y^Uiy:^/U:^ymilOOm.g, 0. 5 3 ^ U ^/l^) jo J;t)«l-^^/W 

3- (3-v'^^/UT^y:/n tVl^) ;&/^j^^i;^-r 5 K ■ (15 1mg, 0. 7 
9 ^ y^/U) *5<J:tJ«l-t KP^v'-lH-^^/y MJTy-/U (8 Img, 0. 5 
3^y^yv) ^M^xmM.Vl(mW.W\^tz„ SJt&^trTK (lOOml) X^^U 
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mm^^/\- ( 1 0 0 m 1 X 2 ) T'ttffl Lfco ^mw^ 1 M'^&m. i m^yi^mi\::i- 

*Lfc:„ ^|gi^%|^il^::^^/W-^=3fiJ->'3(l^bS^f0^-^X. SM^b-^tl (2 3 4m 
g , 8 1 %) ^#fc„ 
5 mp ISg-lQO'C 

IRvmax^'cm-': 1642, 1626, 1601, 1512. 
• Anal. Calcd for CyizaFgNOs • 0. IH^O: C, 63.41; H, 4.25; N, 2.55 ■ 
Found: C, 63.22; H, 4.24; N, 2.77. 

'H-NMR (CDCI3) 8: 2.29 (3H, s), 2.77 (IH, dd, J = 14.0, 11.0 Hz), 3.00 (IH, 
10 dd, J = 14.0, 4.0 Hz), 4.62-4.82 (IH, m), 5.07 (IH, d, J = 3. 6 Hz), 5.87 
(IH, tt, J = 53.0, 3.0 Hz), 5.95 (IH, d, J = 8.8 Hz), 6.80-7.20 (7H, m), 
7.38-7.60 (4H. m), 7.80 (IH, d, J = 8.0 Hz), 8.08 (IH, d, J = 7.6 Hz).. 

N- ((IRS, 2SR) -2- (4-:7;L';^P7 3c=>'l/) -2-tFP^^/-l- ((5- 
15 /=f-/U-3- (1, 1, 2, 2-r h7:7/P;tn^ b^Srv-) 7a^c^>'^) ^f- 

;V) -6. Kta-SH-^^'V^ [a] iX^J' n^T'xi^- 1 -*>'^^^1^ 5 K 

(IRS, 2SR) -2-T5/-1- i2-yjU:tnyai=^M -3- (S-T^f^-^W 

3- (1, 1, 2, 2-r h^^/) 7^1^71') -l-:/ny?y—/V (2 

OOmg, 0. 5 3 ^ y^/^) <OT^ ^n h y/k (2 0ml) :^i^l^6, 7-v>t 
20 FP-5H-^i^y [a] v'^n^7'xi/-l-;{;/^>J?i/^ (1 0 Omg, 0. 53^ 

y ^ju) •isi.xj^ 1 3- (3-:;'^ ^/ur ^ >' :/p f /i^) ;«7/>>J?v^-f ^ K • 

g|l^(153mg, 0. 8 O^y^/I^) joitJ^l-t KP^v'-lH-<>'>^hyT 

(8 img, 0. 5 3 ^ y^/u) m\ix.xmM.-^^immw\^fco ^mm^:^ 

(10 0ml) -e#f? mm^^/^ (1 0 Om 1 X 2) f ttW Lfc„ ttffi?^^ 1 

SJl^b^*^ (2 2 8mg, 78%) ^W^o 
mp 175-176*^ 

IRvmax"^cm~i: 1636. 1510, 1449. 
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^H-NMR (CDCI3) 5 : 1.90-2. 10 (2H, ra), 2. 10-2.28 (2H, m), 2.31 (3H, s), 2.60-2.82 
(3H, m), 3.87 (IH, brs), 4.56-4.72 (IH, m), 5.01 (IH, d, J = 3.8 Hz), 5.76 
(IH, d, J = 8.4 Hz), 5.87 (IH, tt, J = 53.0, 3.0 Hz), 5.90-6.00 (IH, m), 
6.22 (IH, d, J = 11.6 Hz), 6.82 (IH, s), 6.84-7.20 (7H, m), 7.36-7.50 (2H, 
5 m). 

mmm 232 

N- ((IRS, 2SR) -2- (4-7/U:tP:7 3i=i/>) - 2-t: Fp ^tx- 1 - ((4- 
^l3P-3- (1, 1, 2, 2 -X h 77/^:^0^ h =35^ V') 7^^::^/^) 7^9^71^) 

;u) -4-:7;i/;rn-i--^:7^ ^>:^7y^5^?^1^5; K 
10 1) 4-^PP-3- (1, 1, 2, 2-x hy:7/w:tpyp tVu;e-^-y) b/i^^^- 
(7. 6 3g. 2 8. S^y^/K 9 0%i^ifi^) OEgfil^* ( 1 0 0 m 1) « 
tN-:^P^;=^^v^W 5 K (5. 5 4g, 3 1. 1 5 U ^y'l^) *J J; tJ? 2 , 2' - 
r/tf;^ (-f y>^^n:=^h y;i^) (2 5 5mg, 1. 565P^/U) 

■ MmmmLfc. yf^m^^y^ h^fflv^x^iiu 6?^^m^u -fn-t^^mm 

15 tfCo 3- (4-:7ylx;^D73i^yk) -3-:^^yynf;^^/^ar^/^ (5. 3 5g, 
2 5. 5^y^/l-) (Dl, 2-v?^ h^v-^^?^ (5 0ml) M^C7K»•:^ h ^ 

i>A(6o%jfttt, 1. 0 2g, 2 5. s^y^/v-) ^^i^ym^. mmx^zQ':^ 
m 1 ) mm^my ^j^^m^mMx^ i ufc„ s«^7K ( 2 o o m d 

20 . f^^zc^/w (2 0 Om 1 X 2) T'ttWUfc„ ttffi?RS:7K*5J;t>'IS?B^ 

g^^3i^>'l' — '=3i^f-:/;a^bS^^$-t-T. 2- ((4-^nn-3- (1, 1, 2, 2- 

7" b7:77i-:tp^ h^i/) :7ct:^/t^) ^^/v) -3- {A-y ;v:tny :t.:=./u) -3- 
25 ;^-^yya t°;^^/^^f-/^ (6. 7 1 g, 5 6%) ^#fc„ 
mp 73-74''C 

IRvmax'^-^cm-^: 1738, 1688, 1599. 

Anal. Calcd for C20H16CIFSO4: C, 53.29; H, 3.58 

Found: C, 53.38; H, 3.35. 
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^H-NMR (CDCUfi: 1.13 (3H, t, J = 7. 0 Hz), 3.32 (2H, d, J = 7.2 Hz), 4.11 
(2H, q. J = 7.0 Hz), 4.54 (IH, t, J = 7. 2 Hz), 5.97 (IH, tt, J = 53.2, 3.0 
Hz), 7.06-7.40 (5H, m), 7.92-8.08 (2H, m). 

2) mtM^ (4. Og, 29. 35!) (Dpa:-^;U:3^—^/U ( 1 0 0 m 1) 

5 mm^:^mihyi^^m'r hiJi>A(2. 22g, 58. y^/i-) ^mK.xmm.x- 

SO^^jf ^^t»S:5*U 6^-2- ((4-i^pP-3- (1, 1, 2, 2- 
r-h7y/>:t^^h'^iy) ^ p^^/W) -3- {4.-y}\^:^nya:,::^;V') -3- 
^:3|r y-^P \f:^:ym.^'f'f\^ (6. 60g, 14. 65!) (0^^:3l^)V:s^—t-)V 

(50ml) wminTLxm^x 3 0 ^m#bfc„ 7K?^T. mim^ i 

10 APxTiJ'^i/^L. St^lTk (20 0ml) ^iP^. f^^^^/l- (3 00m IX 2) 

:i^f^/U=4 : 1) -TfiltKU (2RS, 3RS) -2- ((4-^5^00-3- (1, 1, 
. 2, 2-7- h^^x) 7j:=7V) ;^'5^/^) -3- (4-7/P-;^n :7ai=>'V) 
15 -3-t KP=3rv':/Pt"';a-:^il^5^/^ (5. 8 5g, 8 8 %) <b bT# 

IRvmax"^cm-^: 1717, 1605, 1510, 1487. 
Anal. Calcd for CgoHigClFgO^: C, 53,05; H, 4.01 
Found: C, 53.17; H, 4.13. 
20 'H-NMR (CDCI3) 6 : 0.95 (3H, t, J = 7.0 Hz), 2.84-3.04 (4H, m), 3.89 (2H, q, 
J = 7.0 Hz), 4.98-5.06 (IH, m), 5.96 (IH, tt, J = 53.0, 3.4 Hz), 6.92-7.10 
(4H, m), 7.30-7.44 (3H, nO. 

3) (2RS, 3RS) -2- ((4-^5^0 0-3- (1, 1, 2, 1-^^) y jVirn 
J^h^i^) y^:::-)^) -3- {A^-y ;V^ny ziu=-)V) -3-t Kn^t^lT^n 

25 t°;:d->i?:3^^/^ (5. 6 0g, 12. 3 7 5 !) ^/l^) <^7< ^ / ( 5 0 m 1 ) ^ 
2M^7K^{hi'^ h !? l> AtK^?^ (12. 3ml, 24. Q%3 ^/U") ^JPX. 
T^?aTi^^«#LfCo KJ^;^Srl*I^M^T*^i4i: Lfc^. S^^ai^yu (100 
m 1 X 2) T'ttffiLfCo ttW^^7k*3J;tJ«tafP^:^*T'^#l-. ^i7Kli£^-v^^;X 
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T. (2RS, 3RS) -2- ((4-^PP-3- (1, 1, 2, 2- h y h 
^-^) y:s:.=-)V) ^^f-iV) -3- (4->'7^:tP7cnr:./l^) -3-t \^ti^i/-fvi\^:^ 
l^m. (4. 1 2g, 7 8%) tr#fc„ 
mp 121-122t: 
5 IRvmax'^W: 1713, 1607, 1512, 1489. 

Anal. Calcd for CijHiiClFA: C, 50.90; H, 3.32 
Found: C, 50.92; H, 3.07. 

'H-NMR (CDCl3) 5: 2.90-3.06 (3H, m), 5.07 (IH, s), 5.96 (IH, tt, J = 53.0, 
3.2 Hz), 6.94 (IH, dd, J = 8. 2, 2.0 Hz), 7.00-7.12 (3H, m), 7.24-7.40 (3H, 
10 ra). 

4) (2RS, 3RS) -2- ((4-i!'PP-3- (1, 1. 2. 

pj^hdr^x) ya^c^/V) p{^/W) -3- {A-y J\^:^ny a:.:^/V) -3-t KP^^i^y^ 

xi\f:^l^m. (2. 0 g, 4. 7 1^ iJ^yv) <D-r h7 1 Kp:7^ V (4 Om 1) ^ 

mc^''Jyau=./i^:^7.-^]i;\^r-JY{\. i2ini, 5. 1 8 ^ y.^;^) h y ^ 

15 ^/UT5>' (0. 9 9ml, 7. Ol^V^M ^Anx.. 3NF»MiJffiLfco S 
fStg^jStScMs tK (20 0ml) ^Mk.xmW.=^=f'J^ (200ml X 2) T^affl L 

•^^V : 1) (4RS, 5SR) -4- ((4-i5'PP- 

20 3- (1, 1, 2, 2-T h7>^/V;^P^ h^v^) 7it:=iyk) -5- (4-7 

yk:tP:7:t^/k) -1, 3-;a-^1^)/y^;?>'-2-:^-i^ (1. 7 2g. 8 7%) 

IRvmax™'cm-^: 1759. 1514, 1489. 

Anal. Calcd for C18H13CIF5NO3 : C, 51.26; H, 3.11; N, 3.32 
25 Found: C, 51.16; H, 3.13; N, 3.24. 

'H-NMR (CDCI3) S : 2.30 (2H, d, J = 6.8 Hz), 4.25 (IH, q, J = 6.8 Hz), 5.30 
(IH, brs), 5.80 (IH, d, J = 8.0 Hz), 5.98 (IH, tt, J = 53. 0, 3.0 Hz), 6.89 
(IH, dd, J = 8.0, 2.0 Hz), 6.99 (IH, s), 7.06-7.20 (2H, m), 7.30-7.42 (3H, 
m). 
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5) (4RS, 5 SR) -4- ((4-^PP-3- (1, 1, 2, 2-rh77/^:d- 
nzj^h^i/) -5- (4-77k:ta>'3i^/u) -1, Z-:t^f-V 
])x^y-2-:i-:^ il. 4 2g, 3. B 7 ^D^M 0)::^^ (2 0ml) 

\^sm&:mit'rh]) ^j^Ti^mm (2. imi, le. 9^^;^/p) ^mk.^ 3b# 
5 mummm bfc„ Kmrn^mm^^. tr ( i o o m i ) u m^=^=f-^^ ( i o 
omi x2) T'ttHiLfco mmm^m^ikm^r^m^u MMm^^'^-iy^j^^x- 
mm^m*\^.mmm^mm^'f-yi^-^^-9-i^f>^hni^^m^^x (irs. 2 

SR) -2-T5/-3- (4-^ap-3- (1, 1, 2, 2-r h 7 7/U;^n hdrv/) 
-1- (4-:7/l';a-P73i=/^) -l-T'ny-^y— /V (1. 1 7g, 8 8%) 

10 ^ntio 

mp 109-1 lot; . 

IRvmax'^cm"^: 1605, 1508, 1489. 

Anal. Calcd for C^HigClFgNOg: C, 51.59; H, 3.82; N, 3.54 
Found: C, 51.62; H, 3.78: N, 3.55. 
15 ^H-NMR (CDCI3) 5 : 2.39 (IH, dd, J = 14.0, 10.0 Hz), 2.81 (IH, dd, J = 14.0, 
3.4 Hz), 3.18-3.32 (IH, m), 4.63 (IH, d, J = 5. 2 Hz), 5.98 (IH, tt, J = 53.0, 
3.0 Hz), 7.00-7.20 (4H, m), 7.30-7.44 (3H, m). 

6) (IRS, 2 SR) -2-T^y-3- (4-^Pa-3- (1, 1, 2, 2-r h 

20 (2 0 8ing, 0. 5 3 5 y^yV) (DT-fe: h= hU/l- (2 Om 1) ^?i^lc:4-:7/l' 
irxi-ry ^V^y^jvi^vm. {\00rii%, 0. 5 3 5: U^/v) *5j;■C/l-:3::^/^- 
3- (S-v'pJ^/l-r^yyatVV) ^jVifs^'J^yi^ K-lt^il (15 1mg, 0. 7 
9^!J^y^) *5j:t)«l-t KP=3rv^-lH-^i/y byry-zl' (8 Img, 0. 5 
3-^y^/i-) Sr;!)DxT^^-X:««J^Lfc. R^&»7K (10 0ml) T^I^U 

25 Wm.^^}^^ ( 1 0 0 m 1 X 2) m^WL^ 1 1 ^^7k^^b-:^ 

^Ufc„ •^1^^^^='bH^fB$*"C. ^M^b^tl (2 7 3m 

g, 9 1%) ^#fco 
mp 206-207T) 
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IRvmax'^W: 1642, 1626, 1601, 1512. 

'H-NMR (CDCI3) 5 : 2.84 (IH, dd, J = 14.2, 10.6 Hz), 3.02 (IH, dd, J = 14.2, 
4.2 Hz), 4.68-4.84 (IH, m), 5.07 (IH, d, J = 4.0 Hz), 5.95 (IH, tt. J = 53.0, 
3.0 Hz), 5.99 (IH, d, J = 9.0 Hz), 6.92-7.30 (6H, m), 7.30-7.60 (5H, m), 
5 7.73 (IH, d, J = 8.2 Hz), 8.08 (IH, d, J = 8.2 Hz). 

mmm2 3 3 

N- ((IRS, 2 SR) -1- ((4-i{'np-3- (1, 1, 2, 2-xh77/U;tni 
J^h^i/) y3^=^jU) ?i^/U) J^^/U) -2- (4-:7/^;tn:7cc=:yU) -2-t Kn 

10 (IRS, 2 SR) -2-T^/-3- (4-i>l3a-3- (1, 1, 2, 2-xh77 

hdri/) 73::=/U) -1- i2-y y ^^^/U) -\-^Xl/<^/^}V (2 
lOmg, 0. 5 3 ^ y^/l') OT-fe b= MJ/l^ (2 Om.l) ^^g^^6, 7-v^fc 
Kci-5H-^:^y [a] i/'^D^7"-x:/-l-:^7/k7i?i^^ (1 0 Omg, 0. 535 
y^;U) joi01-:3^5^yW3- (3-v^p{f-/^T5:/7°PfcVl') ^iVif^-J^^ K • :S 
15 ^:^(15 3mg, 0. 8 0 5 !) ^/V) 4oJ;01-t KndriX-l H-^^-y hU T 
(8 1mg, 0. 5 35!J^/U) ^jtin;tT^ffi.t?i^^«# tfCo Kf&»7K 
(10 0ml) T*#f?U Wm.:^^/^ (1 0 Om 1 X 2) T'ttmUfco iftm^^ 1 

20 X. SMfb-a-!^ (213mg, 71%) <lr#fco 
mp 174-175'C 

IRvmax^cm"': 1640, 1508, 1489. 

^H-NMR (CDCl3)6: 1.90-2.10 (2H, m), 2.12-2.26 (2H, m). 2.60-2.72 (2H, m), 
2.78 (IH, dd, J= 14.6, 10. 4 Hz), 2.96 (IH, dd, J= 14.6, 4.4 Hz), 3.40 (IH, 
25 brs), 4.58-4.72 (IH, m), 5.01 (IH, d, J = 4.0 Hz), 5.80 (IH, d, J = 8. 8 Hz), 
5.82-5.98 (IH, m), 5.95 (IH, tt, J = 53.0, 3.0 Hz), 6.16 (IH, d, J = 11.6 
Hz). 6.92-7.20 (7H, m), 7.32-7.50 (3H, m). 
II»J2 3 4 

N- ((IRS, 2SR) -2- <^A--7 jVirny -2-tKn^v'-l- ((4- 
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pt5^/W3-((l, 1, 2, 2 -X h 7:7/^:^13 cn^yv) V :^=:-)V) 

:x.'f';v) -6, l-i^M Kci-5H-'<vy' [a] v'^ n^7'x^'-l-;^yi'Ji<^f-5: F 

1) 7fc^'fk;y^!J7AT;l'5 = «>3. (1. 02g. 26. 8 ^ y^/U) 
Kp:7yi/ (1 0 Om 1) ^^^1^:4-^^/1-3- ((1, 1, 2, 2-=rV^y;v:^ 

5 ^SW^^^/l' (5. 0 g, 17. 8 $ ^/l^) (^x ^ y t K 

D :7 7 ( 2 0 m 1 ) ^^Sr7K?^T^rax.fc, 3 0 ^^M. 1 

7K^fl:':?-MJ iJ^AtIc^^ (20ml) ^iPx.. -fe^-f h^fflv^-c^iibfc^ 

mm^. ■^^n^mk^^f-i^ (5 om i x 2) T'ttWLfc„ ttfflj^^^fp^fe&K-c- 

gfe^U M7KM-7i5^-^.v-'>i.-e^ltm2iffS*U (4-;^^/^-3- ((1. 1, 
10 2, 2-r h7:7/^^liia:^/U) ;^^v') :7 3^=^/1^) /^(4. 4 5g, 1 

0 0%) ;Sr4ife?ft4^#J^:L-C#fco 

^H-NMR (CDCI3) 5 : 2.27 (3H, s), 4.67 (2H, s), 5.94 (IH, tt, J = 53.0, 2.6 
Hz), 7.14-7.28 (3H, nO. 
IRvmax^W: 1584, 1508, 1456, 1418. 
15 Anal. Calcd for CioHioFA: C, 50.43; H, 4.23 
Found: C, 50.44; H, 4.18. ' 

2) (4-7«^/i^-3- ((1, 1, 2, 2-=rVyy/i^:i-n3u^jv) y zz. 
^-/V) ^ ^ y —/l^ (A. 2 6g, 17. 9 5 y^/V) ®B^^3i^/^ (6 0ml) ^ 
WK^i^>^^^^=^^^i^^V (2. 2 5g, 19. 7 5 jSit/MJ 

20 /vr^V (3. 0ml, 21. 5 5 U ^/W) ^ Ot:T';!jPx.. so^^mWi^fco 

i^^5iiU 5mML. ^v'/^#:^P^Lfc„ 3- {A-yMxny =c:^ju) - 
3-:t^yzfvm'^lym^^^i^ (B. 7 6g, 17. 9 5^^/^)01, 2-v'^ h 
driXJ:^i/(4 0ml)^^t3:7K*'fl:-?-hy »>A (6 0%?fttt, 0. 7 2g, 17. 

25 1 , 2 -v'^ h ^iXJ^^ (20ml) «SrMT ^?a-e^=gtft1f L 

fCo Kf&?K^7K (200ml) ©tfl-at*. S^^^J^f^/l- (2 0 Om 1 X 2) t?ttm 

-sdrf-i/^O^f^S^^^-^T. 3- -2- ((4-p«^7l-3- 
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((1, 1, 2, l-'rYyyj^'arnac'J-A;) -^^^y) ^^^/V) ^^/P) -3-:t^ 
V:rxi\^irvm=^'f-;v (4. 9 1 g," 6 4%) ^^/fc„ 

'H-NMR (CDCI3) 6 : 1.13 (3H, t, J = 7.0 Hz), 2.21 (3H, s), 3.30 (2H, d, J = 
7.4 Hz), 4.10 (2H, q, J = 7.0 Hz), 4.54 (IH, t, J = 7. 4 Hz), 5.92 (IH, tt. 
5 J = 53.0, 2.8 Hz), 7.00-7.20 (5H, m), 7.94-8.04 (2H, m). 
IRvmax"'W: 1736, 1688, 1599, 1508, 1447, 1412. 
mp 52-53*0 

Anal. Calcd for C21H19F5O4: C, 58.61; H, 4.45 
Found: C, 58.61; H, 4.55. 
10 3) :^'fk» (3. 0 4g, 2 2. 3 5: y ^/U) (Ov'^^/^^— 7^/1^ ( 7 0 m 1) 

wm^-imiY.-^^ ^mi- h^j'^j>> (1. 69g, 44. 63:y M^x^a-e 

so^mWi^tio ^ma^^^i^. smKS- U-y;\^:^^y:^=^j^) -2- ((4- 
7«^/W3-((l, 1, 2, 2-x h7 7/U:^P3if^/i') ;a-^v/) 7 3^=;v) ^^;v) 
-3-:t^y7°Pt:°^:/^^5^>'^ (4. 8g, 11. 2 $.]; ^/w) x 
15 /V ( 5 0 m 1) W-W.^l!i\iK.Xmm.X^ 3 0 tfc„ 7K?^T. ^^{^ 1 

^JP^Lt^^V^U SI^ItK (10 0ml) ?l:^)nx.. (2 0 0ml X 2) 

^f-/^=4 : 1) -elf^L. (2RS, 3RS) -3- (4-:7/l-;^n 7 :n::^/V) -3- 
20 t ((4-^5^/W3- ((1, 1, 2, 2-r h 7 ^yk:^^^^^/^) 

I/) •7:x.==^;V) pi^/l-) y^n (4. 6 9g, 9 7%) SrMfe^ft^^!^ 

»H-NMR (CDCl3)6: 0.94 (3H, t, J = 7.4 Hz), 2.21 (3H, s), 2.80-3.10 (3H, m), 
3.89 (2H, q, J = 7. 4 Hz), 4.96-5.02 (IH, m), 5.92 (IH, tt, J = 52.2, 2.6 
25 Hz), 6.86-7.12 (5H, m), 7.30-7.42 (2H, m). 
IRvmax"^cm-': 1717, 1605, 1580, 1510, 1447. 
Anal. Calcd for C21H21F5O4: C, 58.33; H, 4.90 
Found: C, 58.29; H, 4.88. 

4) (2RS, 3RS) -3- {A-y JVirny M -3-t Kn^v'-2- ((4 
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-7«^/W3- ((1, 1, 2, 2-r- hyyjv:tn:3^^;u) y ^::^)V) pf^ 

7V) ynfc:°;^i^^aif^7l- (4. 5g, 10. 4 3: U^/l^) i?'/ — /l^ (2 Om 1 ) 
I'^'^im.^-f \ y !>A7K^?g (10. 4ml, 20. 8$ y^/W-) » 

x.rM-t?«»#Lfc„ H/S»l^^»^«i:Lfc^. g^m^^/i- (2 0 
5 Om 1 X 2) -ettWL/Co ttllivS^7K*3i:tJ«Mail::fck-C^55fc^L. 4tt7KM-r>/:t^ 

^^^■^T. (2RS, 3RS) -3- (4->'yV;e-n>'a.c:i/I^) -3-t K^^v'-2- 
((4-p«f^/^-3- ((1, 1, 2, 2-r h7 7/i':^p:3^^/i') ;f=35^v') :7 3i=/v) 
^^/l/) ypt°;t^g?(3. 5 6g, 8 5%) ^#fCc 
10 'H-NMR (CDCI3) 5 : 2.21 (3H, s), 2.80-3.02 (3H, m), 5.04 (IH, d, J = 3. 8 Hz), 
5.90 (IH, tt, J = 53.0, 2.6 Hz), 6.84-7.12 (5H, m), 7.30-7.40 (2H, m). 
IRvmax'^W^: 1713, 1607, 1510, 1449, 1422. . 
mp 102-103'C 

Anal. Calcd for C19H17F5O4: C, 56.44; H, 4.24 
15 Found: C, 56.56; H, 4.20. 

5) (2RS, 3RS) -3- (4-:7/P:ta:7^=;k) -3-t ((4 
-:^=f-)V-^- ((1, 1, 2, 2-x h7 7/V:^-P^^/u) ir^-y) 7^1=7^) ^f- 
. /l^) :7°nlf;ri^SI (3. 3g. 8. 1 6 5 y^/l^) ©"T b^t Kn.:77:/ (6 Om 
1) Wm^s -Jy ^^)\^iis7.iir^^) }Vr^J^^ (1. 9 3ml, 8. 985!)^/^) h 
20 Y^):^'^jVr%V {\. 7 1ml, 12. 2 3 y ^^k) ^M^. 1^W!!m&.\^ 
fz.. U&.^WC^W. 7k (2 0 Om 1 ) ^M^Xmm^=^/^ (1 0 Om 1 X 2) 

^ (g^^oi^/L^) i^mmu mm^^^i^-^^-t^y^^^nm^^^x. (4rs, 5 

26 SR) -5- (4-:7;v:j-a7:i^-7V) -4- ((4-^^>'W3- ((1, 1, 2, 2-r 
h^:7/^:tp^^;^) :7:t:=:yu) t^^^/I') -1, 3-:t^-f-y])i^y-2- 

{2. 9 7g, 9 1%) ^#fci„ . 
^H-NMR (CDCl3)6: 2.23 (3H, s), 2.12-2.30 (2H, m), 4.18-4.30 (IH, m), 5.21 
(IH, s), 5.78 (IH, d, J = 8.0 Hz), 5.93 (IH, tt, J = 53.0, 2.6 Hz), 6.80-6.90 
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(2H, m), 7.04-7.20 (3H, m), 7.30-7.42 (2H, m). 
IRvmax'^'^cRi-M 1759, 1609, 1580, 1514, 1422. 
mp 112-113*0 

Anal. Calcd for CigHieFsNOj: C, 56,86; H, 4.02; N, 3.49 
5 Found: C, 56.87; H, 3.91; N. 3.59. 

6) (4RS, 5 SR)-5-(4-7/l';tP>'3i^/l')-4-((4-^^;U-3-((l, 

1, 2, 2-x h^7y^:tP^5^/l') :t'^i/) yz!:.:=-)V) :^^jV) -1, 3-:^d^1^ 
)/yv^>'-2 (2. 7g, 6. 1 Z%'^)^}V) J—)V 

M%^im.{\L-rv3t;^imwL{A.. 2m i, 33. e^y^/i-) ^n^^ 4b# 
10 mvmm l^c mM^^m%.. tk (1 0 om o m^^/u ( 1 0 

Omi x2) r-tttULfc. ttffi^StrlS?a:t^7Ki?gfe?^U ^iTKW-^^t^v-^^i^x- 

^Mj^iEii^L. a®t>^g^^^f'/^--^^i^>•;{)^^,Si^5t^$•^^T (irs, 2 

SR) -2-T5/-1- (4-7y^;tP7cc=7U-) -3- (4-^^/W3- ((1, 1, 

2, 2-'f\'yy}^irxi3L^)V) Hr^"-/) 7^1=71^) - — (2. 2 5 
15 g , 8 9 %) 

'H-NMR (CDCI3) 6 : 2.24 (3H, s), 2.33 (IH, dd, J= 14.0, 10.6 Hz), 2.77 (IH, 
dd, J = 14.0, 3.2 Hz), 3,20-3.32 (IH, m), 4.65 (IH, d, J = 4.8 Hz), 5.93 
(IH, tt, J = 53.0, 3.0 Hz), 6.92-7.18 (5H, m), 7.30-7.42 (2H, nO. 
IRvmax'^W: 1605, 1582, 1508. 
20 mp 112-113°C 

Anal. Calcd for CigHigPsNO^: C, 57.60; H, 4.83; N, 3.73 
Found: C, 57.59; H, 4.75; N, 3.73. 

7) (IRS, 2 SR) -2-7 5^-1- (4-77P;4-n7a:=>'U) -3- (4-^^ 
;U-3- ((1, 1, 2, 2-7" hy7/i':tn^f^/^) -^^V) y z^=-)\^) 

25 y -/l- (300mg, 0. 8 0%}} ^;^) (DT± b-MJ/^(20ml) 6 , 

Kn-5H-<vy [a] u^y'r'^-l-y^/u-^l^m (1 5 Omg, 0. 
8 0 5: y ^71^) *5 j;t>* 1 -ji^yu- 3- ( 3 -v^;< =^/l^T %yXu If/U) :JtJ/U:^i^4 % 

K-ilL^it (2 3 Omg, 1. 20 ^ y^/i') *5j;t;«i-t Kp iH-^:/y 

h y r y-'/l' (123mg, 0. 80^ y ^y^) JP x.X^mx-n^mW LfCo s 
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mm^TK (1 0 om 1 ) -x^miu mj^^^^^ (i o om i x 2) x^mmvtco 

m^n-^^X^ mmit^m (3 6 3mg, 83%) ^#fCo 
5 ^H-NMR (CDCI3) 6 : 1. 90-2. 08 (2H, m), 2. 12-2. 30 (2H, ra), 2. 24 (3H, s), 2. 60-2. 80 
(3H, m), 2.95 (IH, dd, J = 15.0, 4.0 Hz), 4.60-4.76 (IH, m), 5.00 (IH. d, 
J = 3.6 Hz), 5.60-6,24 (4H, m), 6.94-7.20 (8H, m). 7.38-7.48 (2H, m). 
IRvmax°'W: 1640, 1607, 1508, 1447, 1424. 
mp 168-169°C 

10 Anal. Calcd for CjoHajFeNC^ • 0, IH2O: C, 65.83; H, 5.19; N, 2.56 
Found: C, 65.60; H, 4.89; N, 2.82. 

N- { (IRS, 2SR) -2- (:3-y/^:tviya^=./l') -2-t Kp [3- 
(1, 1, 2, 2-x h7:7/^:^n:3i h^i/) ^^e?/^] -6, T-v't K 

15 n-5H-<yy lal [7] T^-^ ^>'-l-;^7/^2i?'3r1^^ K 

1) 3- (3-7yw:^p:73i=7V) -3-;^=3ey-2- C3- (l, l, 2, 2-xh7 

3- (1, 1, 2, 2-X h7:7/^;t-pj: hdrv^) h/^a^i/(8. 9 1g, 4 2. 

8 5; y ^/u) (DBB^^^^ ( 1 0 0 m 1) mWi^N-^u"^:^ ^ v-^-f ^ K ( 8 . 

20 3 5 g, 4 6. 9^ u^/i^) *3j:t>'2, 2' -ryif;^ (-ry-^'^p^hy/^) (3 

3 5mg, 2. 045y^7U) ^M^. 5 WJPSilgg UfCo RfS^^^^. 
^f->'-e^$^Sr6igU 6?S^^«iUT3- (1, 1, 2, 2-xb7 7/^:tP:i:h 
^i/) -a-:/p^h/>^:^^TOLfc„ 3- (3-:77V:tP:7:tr^7U) -3-;^=ary/ 

p/-?>'^ai^/k (8. 5 7g, 4 0. 8 5; y ^/l^) O 1 , 2-v>;< b ^v'^iJ' ^ ( 8 
25 Oml) #StC7K*{l:-:^hy !>A (6 0%», 1. 63g. 40. 8 ^ y ^/I-) 

^tkj^tabx.. Muxso^mwi^tc. mM<D^\^^\mm\^tc3- a, i, 

2, 2-xh7:7yl/:;3-p^hdE^i/) -a-:/p^h/^^i^01, 2-v'7« h^^i^^iJ'V 
• (1 0ml) ^»?iTU ^mm^^UXll^Wmi^tc. S^S^S^tK d OOm 
1 ) (D^\m€. m^^^Jl^ (1 0 Om 1 X 2) T'ttHiLfCo ttailf^^7K*5itKl& 
442 



wo 02/059077 



PCT/JP02/00532 



fi^fV-fjyJ^^^-^\'^yy^— (^^f-i^ : g^^^f^/^=l 0 : 1-6 : 1) "C 

i^i^u mn.^^}-^-^^-^i^is-hm^^^^x^m^ii (s. seg, 52%) 

5 'H-NMRCCDClj) 6 :L 12 (3H, t, J = 7. 2 Hz), 3. 33 (2H, d, J = 7. 5 Hz), 4. 02-4. 18 
(2H, m), 4.54 (IH, t, J =7. 2 Hz), 5.89 (IH, tt, J = 53. 1, 2. 7 Hz), 7.02-7.10 
(2H, m), 7.14 (IH, d, J = 7.8 Hz), 7.26-7.32 (2H, m), 7.38-7.48 (IH, m), 
7.60-7.68 (IH, m), 7.72 (IH, d, J = 7. 8 Hz). 
IRv max'^'^cm-^:i738, 1694, 1613, 1590, 1487, 1445. 
10 rap 52-53t: 

Anal. Calcd for CjjoHiAPs: C, 57.70; H, 4.12 
Found : C, 57.72; H, 4. 13. 
2) (2RS, 3RS) -3- (3->'/^:tn:7 3::::i;U) -3-t Ka=3ri/-2- [3- 
(1, 1, 2, 2-7" h 9:7/1^:^031 hdrv-) ^Vv'yl-] 7°n/N°>^a:^/i/ 
15 liLM^MS. 6 0g, 4 1. 1 ^ y^/P-) <?5v^J^5^/V3i— X/U (1 4 Om 1) 
^{^:7^c*»!>^■:^^y IJ'.^ (3. l l g, 8 2. 2 5 y *>'^) ^iB;tTMT' 

-2- [3- (1, 1, 2, 1-=TVyy)\^irxi=r.Y^i/) ■/n/-^^'®^^^ 
(8. 5 6g, 2 0. 6 5 y^yl/) (Dv=:3^^/V^— 7"/!/ (5 Om 1) M^Ot: 

20 {cr:fiHxL-c 3 0 Lfco 1 ^^:i[^^J(ix.rsf£:^ihi6. m^^tJc ( i 

0 0 m 1) ^Aax.. S^^^^/V ( 2 0 Om 1 X 2) -Cttffi tttH^^TKSS J;tJ« 

]}-^^?Vijy2^^n'7V^7y>(- (-^=3rf-:/:@^^^^7l'=4 : 1) T*fSiiU 
(7. 0 4g, 8 2%) LT#7t„ 
25 ^H-NMR(CDCl3) 6:0.95 (3H, t, J = 7. 0 Hz), 2.86-3.06 (3H, m), 3.10 (IH, d, 
J=3.0Hz), 3.92 (2H, q, J = 7.0 Hz), 5.06 (IH, s), 5.88 (IH, tt, J =53.0, 
3.0 Hz), 6.90-7.08 (4H, m), 7.10-7.40 (4H, m). 
IRv max'^cm"i:l724, 1715, 1614, 1591, 1489, 1451. 
Anal. Calcd for C20HUO4F5: C, 57. 42; H, 4. 58 
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Found : C, 57.36; H, 4.55. 

3) (2RS, 3RS) -3- (.3-y/U:ti^y=c=^/l^) -3-t: [3- 
(1, 1. 2, 2-7^ ^Vv^/l^] ■T'Dz-^i/^ 

{2RS, 3RS) -3- (3-:77l/;^-n^air^/P) -3-t: KP=3s^i/-2- [3- (1, 
5 1, 2, 2-T hyy^l^:^r2^h^i^) •^u/<i^m=>^^^^ (6. 9 2g, 

16. 5^y^/l-) (^^i?/-/!^ (5 0ml) ^Mt^. 2^^7K^{b':^hy I^AtR 
M(16. 5ml, 33. 05 ^^/U) ^^Mx.Xm.UX'2^mmWLfCo 
^ 1 ^^iS^T'^i: Lfc^; S^^ni^/i. ( 2 0 0 m 1 X 2 ) T'ttli} tfco ttffl^ 

10 — ■^■^y-^^bw^^Mi^^x^ ^mm (4. 28 &, 6 6%) 

^#fCc : 

'H-NMR(CDClj) 6 :2.80-3. 16 (3H, m), 5.14 (IH, d, J = 3.6 Hz), 5.90 (IH, tt, 
J= 53.0, 3.0 Hz), 6.90-7.40 (8H, m). 
IRv max™W:1713, 1615, 1591, 1489, 1451. 
15 mp 116-117"C 

Anal. Calcd for CigHisO^Fg: C, 55.39; H, 3.87 
Found : C, 55.42: H, 3.86. 

4) (4RS, 5 SR) -5- (3-7/^;^-D73i^/^) -4- [3- (1. 1, 2, 

20 (2RS, 3 R S) -3- (3-7/^:tP7j:^/^) -3-t Fn:35^>'-2- [3- (1, 
1, 2, 2--r b7-7/i';e-pai h^fv-) ^^'v'/i'] 7°n/A°;/^ (4. 15g, 10. 
6$y-=E-/u) (D'rhy'ii]^nyyy (8 0ml) ^m^. i;^y:t.=-/u-^:^:^]} Ji^T 
(2. 5 2ml, 1 1. y^JJ^/l^) t V])=^^Jl^T%y (2. 23ml, 1 
6.0 5 ^M^. 3«M«Ufc„ ^mm^ljk^^m. 7K (2 0 Om 1 ) 

25 m\]x.xmm^=f-^^ (1 0 Om 1 X 2) x^m bfco mmm^ i m-^mm. ^i?* 

l^g^LfCo a^ifelW^^i^^/i— -=¥f-:/:6-bS^H^0^-&T. g^tl (3. 4 
6g, 8 4%) ^ntCo 

^H-NMR(CDCl3) 6 : 2. 20-2. 40 (2H, m), 4.20-4.30 (IH, m), 5.17 (IH, s), 5.80 (IH, 
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d, J = 7,8 Hz), 5.90 (IH, tt, J = 53.1, 2.7 Hz), 6.89 (IH, s), 6.96 (IH, 
d, J = 8. 1 Hz), 7.04-7.20 (4H, m). 7.24-7.36 (IH, m), 7.36-7.46 (IH, m). 
IRv max"W:l767, 1615, 1593, 1489, 1453. 

mp iio-iut: 

5 Anal. Calcd for C18HHNO3F5: C, 55.82; H, 3.64; N, 3.62 
Found : C, 55.81; H, 3.62; N, 3.58. 

5) (IRS, 2 SR) -2-T^y-l- (S-^y^;^^^^:::^/^) -3- [3- (1, 

1, 2, 2-r h7 7/^;^P^ h^i^) y a^=^/U] •:fn^-^iy-l~:^—/u 
(4RS, 5 SR) -5- (3-77^::ri373.=/V) -4- [3- (1, 1, 2, 2- 

10 7" h7:7/^;^-pj: h^v^) ^>v^/^] -1, 3-;d-^f-/y i^^^-2-;^> (3. 30 

g, 8. 5 2 5,]}^;u) (D^^ y-/i- ii 2ml) mm^sm'^:^mt'rhv ^J^ 

imm (5. 3ml, 42^^^/^) 5MMMLfe„ 

tK (100ml) -C*#«^U mm^^/^ (100mlX2) T'tttlibfco ttffi 

15 i;^4y:fnh°;uai-7'/U-^^^y:fy^P^ni^^^^XB&^^ (2. 6 0g, 8 4%) 

^H-NMR(CDCl3) 6 :1.85 (2H. brs), 2.38 (IH, dd, J = 13. 8, 10.6 Hz), 2.77 (IH, 
dd, J = 13.8, 3.4 Hz), 3.24-3.36 (IH, m), 4.69 (IH, d, J = 4, 8 Hz), 5.89 
(IH, tt, J = 53.0, 3.0 Hz), 6.94-7.22 (5H, m), 7.22-7.40 (3H, m). 
20 IRv raax™'-cm-':l613, 1590, 1487, 1449, 1304, 1279. 
mp 51-52^: 

Anal. Calcd for C„Hi6N02F5- C, 56.51; H, 4.46; N, 3.88 
Found : C, 56.42; H, 4.39; N, 3.72. 

6) N- { (IRS, 2SR) -2- (3-y/^;rn7cn^/l') -2-t: Kp^v'-I- 
25 [3- (1, 1, 2, 2-X h7 77l/;^P:i^ f^i^) ^:/v^/I/] -6, 7- 

v>t KP-5H-<y:/ [a] [7] ry^ui^-i-^/UTt^^f-^ K 

(IRS, 2 SR) -2-T5:y-l- (3-:7;^;^p:7 3^^/^) -3- [3- (1, 1, 

2, 2-T h7 7yU;tP^ ^^^/) ^oi^/u] -/P^-^i^-l-:*-— (4 4 Smg, 
1. 24?y^-/W) OT-feh^M)/V (20ml) T-i^^tKP-SH- 
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[a] -y:^X2^-:^y-y-i-:ijj]y7n>^ (2 3 4nig, 1. 2 4 ^ y ^/V) *5 
itJ? 1 3 - ( 3 -v^ 7« ^7VT %yyti tW) :^7/l'7j?i^-r ^ K • ( 3 5 

7mg, 1. 8 6 $ U^/u) *5j:tJ«l-fc Kn^-i/^:/y M;ry->'^:>icjftiti (1 
90mg, 1. 2451; ^/i^) ^Ir JPx.T^ST'M»# Lfco RJtM^T^ (10 0 
5 ml) g^^^^/l^ ( 1 0 0 m 1 X 2 ) L/c. 1 ^S:^^. 

(444mg, 67%) 
^H-NMR(CDCl3) S: 1.94-2. 06 (2H, m). 2.16-2.24 (2H, m), 2.62-2.68 (2H, m), 2.79 
10 (IH, dd, J= 14.7, 10.8 Hz), 2.96 (IH, dd, J = 14. 7, 4.2 Hz), 4.60-4.74 (IH, 
m), 5.07 (IH, d, J = 3. 3 Hz), 5.81 (IH, d, J = 8. 1 Hz),. 5.88 (IH, tt, J = 
53.1, 3.0 Hz), 5:90-6.00 (IH, m>, 6.23 (IH, d, J = 11.7 Hz), 6.94-7.40 (IIH, 
m). 

IRv raax™^cm-':1634, 1615, 1590, 1514, 1489, 1451. 
15 rap 150-155t: 

Anal. Calcd for C29H26NO3F5: C, 65.53; H, 4.93; N, 2.64 
Found : C, 65.25; H, 4.95; N, 2.66. 

mmm 2 3 6 

N- { (IRS, 2SR) -2- [4- (-<>'v^7k:^^i/) :7 3^^;V] -2-t Kn^^f-ix' 
20 -1- [3- (1, 1, 2, 2-v- hyy/V:tn:i^h^-y) ^yi^/l^l -6, 
7-v^t KP-5H— [a] [7] TVp5Wi/-l-;*77^Ji?drf-5 K 

1) 4-<'^-j'j\^:t^-yT±hy:i^yy 

4-k Ko=3ev'T-fe Vy=^yy (2 5 g, 18 4 5 U ^/^) (DT-^h^ (5 0 0 

m 1 ) mm^mm:^ vy^ (50. 7g, 36751; ^/i-) j:t)«^^-v?/^-/n ^ 
25 K (3 2 g, 1 8 7 5 y^/k) ^MK-xmsux-m^mw^tc. RjtM^mm^^s * 

( 5 0 0 m 1) m^^^^^ ( 5 0 0 m 1 X 2 ) -etttH LfCo ttffi^^&7K^ 

mm^Tji^-^^^yt^hnw^u^^x. (3 6. s g, s 9%) ^nt^o 

iH-NMR(CDCl3) 5 :2.56 (3H, s), 5.13 (2H, s), 7.01 (2H, d, J = 9.0 Hz), 7.30-7.44 
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(5H, m), 7,94 (2H, d, J = 9.0 Hz). 

IRv max^cm-i:1674, 1601, 1576, 1508, 1454, 1420. 

mp 87-88^ 

Anal. Calcd for C^HiA C, 79.62; H, 6.24 
5 Found : C, 79.68; H, 6.23. 

2) 3- [4- y^^jv] -3-;t=aryyp/^°v^^^/^ 

{2 0 0m\) mm^^^ /-f^ {0. 6ml) ^AUx.^ 7k?^T7K*{k-^ h P 1>A 

(6 0%?ffitt, 12. 7g, 3 1 8 $ y^/l^) ^j!)n;i. ^MT'2 0tW#L/c„ S 
10 6 ^^iii?^^fIx.S^S^iti^)^ tK ( 5 O O m D ^nxmk^^^^ (500 

^ic^/l.) T'ffi^L. S^^^5^/l--^drf-:/;&^f,S3^fH$-^i:-Cifi«J«^ (4 9. 3 g, 
10 0%) ^#fCo 

15 'H-NMR(CDCl3) 6 : 1.26 (3H, t, J = 7. 2 Hz), 3.94 (2H, s), 4.21 (2H, q, J = 7. 2 
Hz), 5.14 (2H, s), 6.98-7.06 (2H, m), 7. 30-7. 48. (5H, m) , • 7. 88-7. 96 (2H, m). 
IRv inax'^W^:i740, 1678, 1601, 1576, 1510. 
mp 53-54T; 

Anal. Calcd for Ci8Hi804 C, 72.47; H, 6. 08 . 
20 Found : C, 72.56; H, 6.10. 

3) 3- [4- (-<^/>^7V;t^v') :7cnzi7V-] -3-;^^y-2- [3- (1, 1, 2, 
2-r h7:7/k;^pai hdrt^) ^:/v^/l'] z/u/<l/^3u^;V 

3- (1, 1, 2, 2-7^ h7 7;v;^nj:.b^v') }^jV=i:.y (2 7. 8g, 133 
^ y ^;V) (Di^^^^y^ (250ml) ^^{CN-T'p^;^ ^ W 5 K (26. 

25 ig, 1 4 7 5 u^/w) *3j:t)^2, 2' -ry If >^ (-ry:/^n =Mj 71.) (44 

Omg, 2. 6 75^^/1.) aMMMLfco ^M^tlS^^ 

f-:/TMB^0?l:6iiU 6»mLT3- (1, 1, 2, 2-x h^y/^;tP^ h^r 
v^) -a-:/n^h/V:x:/trP$SLfco 3- [4- i-^Vi^M^-y) y:^=:-;v] -3- 
:t^yfn^<l^m^^J^ (.^7 . 8g. 1 2 7 ^ y ^yu) © 1 , 2-S?7t b^api/:^ 
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i?^^ (2 50ml) ^{CTK^^b-^bPlJ^^ (60%?fttt, 5. 0 7 g, 127^ 

V ^/i-) <i:7KJ^TAnx.. ^ux* 3 0 tfco Rmm<D^\^^\mn 3 - ( i , 
ij'^- (50ml) mmt:mru Rmm^mm.xm^mwi^t:.o Rj^^m^^ (50 

5 Om 1 ) (D^\cm€. mm=^^Jl^ (5 0 Om 1 X 2) T'ttmLfc ttl±i»7K*5 J; 
i/y :^>5^/^;i(7 7A^'n-7b^7 7^- (^drf-V : i^3:^yU=4 : 1-1 : 1) 

Tft^u mm^^^/i^'^f-^^-d^hwi^^-^^xnmm (43. 4g. 6 8%) 

10 'H-NMR(CDCl3) 6 : 1.12 (3H, t, J = 7.0 Hz), 3.20-3.42 (2H, m), 4.09 (2H, q, 
J = 7.0 Hz), 4.56 (IH, t, J = 7.4 Hz), 5. 12 (2H, s), 5.88 (IH, tt, J = 53.0, 
3.0 Hz), 6.92-7.50 (UH, tn), 7.88-8.00 (2H, m). 
IRv fflax'^cm-i:1732, 1680, 1601, 1576, 1510, 1454, 1422. 

mp 71-72°C 

15 Anal. Calcd for C27H24O6F4 C, 64.28; H, 4.80 
Found : C, 64.47; H, 4.78. 
4) (2RS, 3RS) -3- [4- (-^y-J^jUlt^-y) y z^^-JV''] -3-t Kp^ 
v^-2- [3- (1, 1, 2, 2-r h7:77l';*-n^h^i/) ^i/v'/i^] -fuj-^l^m.^ 

20 (18. 9g, 1395:!) (D-J:^=y-}Va:.—=T)V ( 5 0 0 m 1 ) ^ 

^I^TK^WlJ'^'^-hy (1 0. 5g, 2 7 8 ^U^>'U) ^>!jPXLT^ia-C*3 0 
^SI#bfCo 5^:13- [4- {f<:y^J^}Vi!r^^y) -3- 

[3- (1, 1, 2, 7.-=rYyy)Vi!rxiau\.i^%/-) -/nz-^v 

^^^/l^ (35. Og, 69. 45!) */^) © v'^^/V^— x/l/ (2 00ml) ^ 
25 0 °Q,\z.xn7CX 3 0 Lfc. 1 ^S:^^^;!J^x.T^^S^Jlli?). M 

^tK (500ml) ^JPx.. B^^aif^/v ( 5 0 0 m 1 X 2) T'ttttJ LfCo ttftl?^^ 

mife^i/y:*'{^/^;&7A^n-7h:J^7:7^- (^drf-^^:@^^:x5^/U=4 : 1) "C 
i»^U g^^^5^/v-'-^i^://5^^S^^$^3:■C@e^Jtl (3 0. 3g, 8 6%) ^ 
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'H-NMR(CDCl3) S :0.91 (3H, t, J = 7.0 Hz), 2.77 (IH, d, J = 2,8 Hz), 2.90-3.08 
(3H, m), 3.87 (2H, q, J = 7.0 Hz), 4.92-5.00 (IH, m). 5.06 (2H, s), 5.88 
(IH, tt, J = 53.0, 3.0 Hz), 6.92-7.08 (5H, m), 7.20-7.50 (8H, m). 
5 IRv max'"W:l725, 1611, 1586, 1512, 1487, 1454. 
mp 67-68t; 

Anal. Calcd for C27H26O5F4 C, 64.03; H, 5.17 
Found : C, 64,02; H, 5.15, 

5) (2RS, 3RS) -3- [4- (^Vv'/^:^^iy) 17 -3-t Kp^ 
10 [3- (1, 1, 2, 2-r f7:7/l';^-a:n hdfix) 7°^/-^:/^ 

(2RS, 3RS) -3- [4- y :x.:=.)V\ -S-t Ka^rv'- 

2- [3- (1, 1, 2, 2-7^ b 7:77^:^13 31 hdri/) ^:y^J}V\ yn/^:/^aif=- 
/l'(2 5. Og, 4 9. 4 5 U^/V) O^;?/-/!^ (200ml) 2^:£ 
im.\\:rjr y U t>^7K^|i5 (49. 0ml. 9 8. O^U ^JP;?:X^?&-Ci^^ 
15 UfCo mm-^ 1 m^m^T'^ t Lfcm^ B^^^^/l' ( 5 0 0 m 1 X 2 ) -e 

»MU g^^^^/W-Na{^f-i^^^e,S^^$*T. S6«J#> (2 1g, 8 9%) tr# 

20 iH-NMR(CDCl3) 5 :2.90-3.08 (3H, m), 5.02 (IH, d, J =3.9 Hz), 5.05 (2H, s), 
5.86 (IH, tt, J = 53.1, 3.0 Hz), 6.90-7.48 (13H. m). 
IRv max"W:i709, 1611, 1586, 1512, 1489, 1454. 
rap 76-77*0 

Anal. Calcd for C25H22O5F4 C, 62.76; H, 4.63 
25 Found : C, 62.98; H, 4.57. 

6) (4RS, 5 SR) -5- [4- (-<i^v^/V:t=3rv') -4- [3- (1, 
1, 2, 2-r h 7:7/1^:^0 hdf-v^) -1, 3-::r^f-y y v'V-2-:^ 

(2RS, 3RS) -3- [4- {f<^y-J^)Vir^i/) V -3-t Kn^-y- 
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2- [3- (1, 1, 2, 2-r h7 7/U;^-n:r.hdrv') ^^i^/V-l 7"^/^°:/g^ (2 

1. Og, 4 3. 9^ y^/P-) C^xhyt pPy^yi^ (SOOml) ^^{C, 
a;::^/Wi^;^;J^l;;^Ti?K (1 0. 4ml, 4 8. S^U^/l') i MJ ^e-^/VT ^ 

(9. 2ml, 65. 95 IJ ^/l^) ;lrJnx.. 2^FBlM31l5SLfCo 
5 tK (4 0 0 m 1 ) ( 2 0 0 m 1 X 2) T•^Atti LfCo ttW?^* 1 

'3E^f->' : g^^3i^/l-= 1 : 1) -^nnXM^^^^^-^^-^^yt^^W^^^^X, 
i6«Jl^ (16. 4g, 7 9%) ^#fCo 
10 'H-NMR(CDCl3) S :2. 22-2. 40 (2H, m), 4. 16-4.30 (IH, m), 5.08 (2H, s), 5.25 (IH, 
s), 5.75 (IH, d, J = 8.0 Hz), 5.89 (IH. tt, J = 53.0, 3.0 Hz), 6.80-7.50 
(13H, m). 

IRv inax'™'-cin^:l759, 1613, 1588, 1514, 1489, 1454. 
mp 115-116t: 

15 Anal. Calcd for C25H21NO4F4: C, 63.16; H, 4.45; N, 2.95 
Found : C, 62.89; H, 4.48; N, 2.75. 
7) (IRS, 2SR) -2-7 5/-!- [4- {^l^i^Ji^r^^i^) yz^-Jl^l - 

3- [3- (1, 1, 2, 2-r h=3rv^) y ^=^;i-l zfny^>~i-:t 

20 (4RS, 5 SR) -5- [4- (^^^>^/^:f=¥^x) :7ai^y^] -4- [3- (1, 1, 

2, 2-r b7 77U^PJ:hdrv^)-<>'v?/U]-l, 3-:^=arf->^yi>>-2-:^X2. 
5 0g, 5. 2e^V'e/l^) (D:r.d'/-/l- i3 0ml) m\C8m^:^mit-rhV 

^j^Tkmrn (2ml, 16 ^v^M ^m^. smmMmmmLtco Rf^mtr^m 
fi. tk (1 0 om 1) xmiu mm^f-/^ d o om i x 2) -eawLfco mm 
25 m^m^uikm^xm^ u mTmm-^ ^) miB.m^ \.x^mm{2. 

4g, 100%) ?r#fCo 

^H-NMR(CDCls) 6:1.69 (2H, brs), 2.40 (IH, dd, J = 13.8, 10.2 Hz), 2.90 (IH, 
dd, J = 13.8, 3.0 Hz), 3.22-3.30 (IH, m), 4.59 (IH, d, J = 5.4 Hz), 5.08 
(2H, s), 5.89 (IH, tt, J = 53.1, 3.0 Hz), 6.96-7.10 (5H, m), 7.26-7.50 (8H, 
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m). 

IRv niax"""cm-^:1611, 1586, 1510, 1487, 1454. 
Anal. Calcd for Cz^HzgNOaF^: C, 64.14; H, 5.16; N, 3.12 
Found : C, 63.87; H, 5.20; N, 2.96. 
5 8) N- { (IRS, 2SR) -2- [4- -7 au:=.}V\ -2-t F 

[3- (1, 1, 2, 2 -r ^ 7 7/1^:^13 3: h^Srv^) 
-6, Ko-5H-^:/y [a] ll^Tl^-^Vl^-\--tl)Vi^^^%'^ 

(IRS, 2SR) -2-r5y-l- [4- ('<i^v'/^;<f-=5rv^) :7 3i=7U] -3- [3 
- (1, 1, 2, 2-r b^:7yU;^-nac fdrv-) :7 3^^/^] 7"i3X^^-l-;e-— (6 
10 17mg, 1. 3 75y^/U) OT-fehc^hy/l^ (2 0ml) ^^(C6, 7-v?t 
KP-5H-^i/y [a] -y^xz^-:r=T^^-\-^)\^i$>^yW. (258ing, 1. 375: 
U *5 J; tJf 1 3 - ( 3 ^"/I'T 5 y r P bVi') ^ K • ii: 

^lt(3 94ing, 2. 0 6 $ P^/U) *5j;t)«l-t.KP^v^^vy h!JT>^— /t- 
7RfP#J (210mg, 1. 375 y^/I^) ^^Jn^T^?aT'^^tiif L/Co SJS?^^ 
15 tK (1 0 Om 1) T'#f^U Wm.^'f-}^ (1 0 Om 1 X 2) T?Wl±lUfCo ttffljK<lr 

^■^T. B6<)tl (4 74mg, 56%) ^#fco 

'H-NMR(CDCl3) 5:1.94-2.04 (2H, m), 2.12-2.24 (2H, m), 2. 62-2. 70- (2H. m), 2.78 
20 (IH, dd, J= 14.7, 10.5 Hz), 3.02 (IH, dd, J= 14.7, 4. 2 Hz), 3.40 (IH, brs), 
4.64-4.76 (IH, m), 4.97 (IH, d, J = 3.9 Hz), 5.07 (2H, s), 5.72 (IH, d, J 
= 9.9 Hz), 5.70-6.08 (2H, m), 6.19 (IH, d, J = 11.7 Hz), 6.92-7.18 (8H, m), 
7.26-7.48 (8H, m). 

IRv max'^W:l644, 1613, 1586, 1510, 1454. 
25 mp 115-116°C 

Anal. Calcd for C36H33N04F^ • 0. IH^Q: C, 69.58; H, 5.38; N, 2.25 
Found : C, 69.45; H, 5.40; N, 2.27, 

HJi^J 2 3 7 

N-{ (IRS, 2SR) -2- {,Z-^xixiy:x.=.)V^ -2-t: Kp^->-1-[3- (l, 
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1, 2, 2-r h7:7y^:^pa: hdrcy) ^^c;;?^!,] ^^^I^j _6, 7-i?tKct-5H 

-^:/y [a3 [7] r>^^^i^-i-;^;/^4?=^f-^ K 

1) 3- (3-^P0 7a:C::/V) -a-lt^y^nz-^V^oi^/W 

h^^y:/ (2 3. 9g, I 5 A^V'^/l^) (D^mi^^'^^l^ (1 
5 5 0ml) (0. 3ml) ^Mx.. «T7k*'fb■:^ MJ ^ (6 

o%«. 12. 4g. 3095 y^/i-) ^jdpx.. ^&x^2mmmwLfc. 

i^6m'^mkt:Mx.R!i:^^±l!b^ 7k (5 0 0ml) ^AUX-S^^J^^/I^ (5 0 0ml 

10 : g^gJJ^^/l'^S 0 : 1-5 : 1) T'^tML. (24. 8g, 7 1%)^ 

*H-NMR(CDClj) 5 : 1.20-1. 40 (3H, m), 3.97 (2HX3/4, s), 4.16-4.32 (2H, m), 5.65 
(lHXl/4, s), 7.30-7.50 (IH, m), 7.54-7.68 (IH, m), 7.76-7.84 (IH, m), 
7.90-7.96 (IH, m). 
15 IRv max'"'cnfi:1740, 1694, 1651, 1628, 1568, 1474. 
Anal. Calcd for CnHaOsCl: C, 58.29; H, 4.89 
Found : C, 58.54; H, 4.84. 

2) 3- (3-^Pn73.=/U) -3-;e-^y-2- [3- (1, 1, 2, 2-rh7:7 

20 3- (1, 1, 2, 2-x h7 7/V;rPcn h^v-) h/l^cO(10. 2g, 49. 
O^y^/W) (Omk^'f-^^ (8 0ml) ^ISJ^N--7"u^;^^v'W 5 K (9. 6 
g, 5 3. 9 5 y^/V) *Jit>'2, 2' -r^/\^7. {^y7^^xi=.Y))/V) (16 
Img, 0. 9 85y^/P) ^JPx.. 5l$reM31gitLfc. SfS»^i^^. 
■^l^X^^^n^^b^T^U hm^mm\.X^- {1, l, 2, 2-r h7:7;u::^-n^hdr 

25 V) -ct-:/p^ h/u:r.>'^^^bfc„ 3- (3-i^pa7ai^yw) -3-;r=3fyyn/-? 
:/^a^^/^(l0. Og, 4 4. l5y^^^)C)l, 2-i>y (1 0 

0ml) ^?S{-7fc*{b-^by (6 0%jfti4, 1. 76g, 44. 1 5 y ^yU) 

2, 2-r h7 7>'l':^o^ h^v') -a-:/D^ h/Uj::/©!, 2-v'p« 
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(5 0ml) mmmru sM^^mT'«»Lfc„ sis^s^tk (3 o om 

1 ) mm^f-^l^ (3 0 Om 1 X 2) T'tttHLfco tttt}^<lr7X*5 J;t>'^ 

:fy^Jl^:fyyJ>.i!7n-^V^vy^- i^^-f-l^ :m^^^/l^=4 : 1-1 : 1) xm 
5 MU gW#/ (7. 5g, 3 9%) ^#/c„ 

^H-NMR(CDCl3) 5 :l. 13 (3H, t, J = 7. 2 Hz), 3. 33 (2H, d, J = 7. 4 Hz), 4. 02-4. 20 
(2H, m), 4.54 (IH, t, J =7. 2 Hz), 5.89 (IH, tt, J = 53.0, 3.0 Hz), 7.00-7.20 
(2H, m), 7.20-7.46 (2H, m), 7.50-7.60 (IH, m), 7.78-7.84 (IH, m), 7.90-7.98 
(IH, m). 

10 IRv max'^''ctn-^:1738, 1694, 1613, 1588, 1572. 

3) (2RS, 3 RS) -3- (3-i^ p P^oc^/l^) -3-t Kn^v'-2- [3- 
(1, 1, 2, 2-'rhyy^l^:tnaL}^e^iy) ^vi^/i^] :/n/-?>'i^j:f^/U 
Jt-fb^ (4. 6 6g, 3 4. 2 5U^/^) r/l^ (10 0ml) 

mmi^:^mit^^m-rvv^j^ (2. 5 9g, es. 4^1;^/^) ^mK.xmm.x 

2- [3- (1, 1, 2, 2-7" ^ 9:7/1^;^ nj^h^v^) -^^/v'/k] :/n/N°V^ai^ 
/l^ (7. 40g, 17. l^y^yl') ©v^oif^/U^-T'/U (3 0ml) ^^S^Ot: 

0 0ml) ^iPx.. I^^o^^/U (1 0 Om 1 X 2) -t?tt|±i Lfc„ ttffiM^7K*5 j:t>* 

20 mii^mpKxmi!^u « (MTKa^-r^j^'^i^i^-^^) miii±s*L/co aw^^^i/ 

(6. 6 g, 8 9%) ^#fc:„ 
^H-NMR(CDCl3) 5 :0.95 (3H, t, J = 7.2 Hz), 2.90-3.08 (3H, m), 3.10-3.16 (IH, 
m), 3.91 (2H, q, J = 7.2 Hz), 5.02 (IH, s), 5.88 (IH, tt, J = 53. 1, 3.0 Hz), 
25 6.92-7.08 (3H, m), 7.20-7.32 (4H, m), 7.42 (IH, s). 
IRv max'®W:l725, 1613, 1588, 1487, 1449. 
Anal. Calcd for C2oHig04ClF4: C, 55.25; H, 4.40 
Found : C, 58. 33: H, 4.43. 

4) (2RS, 3RS) -3- (3-;^nP>'3i=>'^) -3-t Kn^iy-2- [3- 
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(2RS, 3RS) -3- {3-^uuya:.=^;U) -3-t Kt3^>>-2- [3- (1, 
1, 2, 2-7'h7y/l^:^nao.\>^i/) ^i^i^/U] •:fxi^<ym^f-^^ (6. 0 8 g, 

14. o^v^M (D/^y-ju (3 0ml) mm\^. 2^^7K^^l^:^^y I^AtK 

5 mm ii Ami, 2 8^]} ^/u) ^mx.xm.m.x- 2 mmmn Lfco m^mt: 1 «^ 

:^m-e^i4^ Lfc^. e^H^zf^/i. (2 0 Om 1 X 2) r-ttfflbyta ttffi^Sr7K*3j; 

mk:^f-ji^-^^^:^ii^hn^^^^x^ nmm eg, 8i%) ^nt^o 

^H-NMR(CDCl3) 6 :2.80-3. 12 (3H, ra), 5.11 (IH, d, J = 3.6 Hz), 5.88 (IH, tt, 
10 J = 53. 2, 3.0 Hz), 6.90-7.10 (3H, m), 7,18-7.32 (4H, nO, 7.42 (IH, s). 
IRv max™W:l713, 1613, 1588, 1489, 1451. 
mp 94-95*C 

Anal. Calcd for C18H15O4F4: C, 53.15; H, 3.72 
Found : C, 53.03: H, 3.69. 
15 5) (4RS, 5 SR) -5- (3-i^OP:7ai=/P) -4- [3- (1, 1, 2, 2 

-X h 7 -7/^:^ n a: h dr >/) - 1 , 3 9]) i?:y-2-ir:y 

(2RS, 3RS)-3- (3-i'Utiy:j^=^/U) -3-t h'ri^iy-2- [3- (1, 

1, 2, 2-r h7:7/^::e-pj: K:3e^v^) ^i^v?/i/] :/t2y'-«^^^ (4. 5 0g, 11. 
1 5 y^/i-) (Dt" h^t Kciy^:/ (9 Om 1) -yy :^:^fVit^y.-^3 jvr 

20 K ( 2 , 6 2 m 1 , 1 2 . 2 5 y MJ aif^yUT 5 ( 2 . 3 2 m 1 , 1 

6. 6 5: y ^/l-) SrJBx.^ 4^raM31JKLfc„ Sra;Sr;felcM. tK (2 0 Om 1) 
»X.TgtiJai5^/W (1 0 Om 1 X 2) -efSmbfCo Jftlii^^ 1 ^SItK 

^»tr^/y;^7<f/V;^7iNi^n-7b^77^- mn-^^jv) 
25 rJ5«T/i-^-^;^;7AiJ'o-^biJ^'7 7^'- (g^^^n^/i^) T'WMU S^i^^^/i-- 
--dff-V/O^tjfli^B^^^-C. (4. 7 0g, 10 0%) 

^H-NMR(CDCl3) 5 :2. 20-2. 42 (2H, m), 4.20-4.34 (IH, m), 5.06 (IH, s), 5.78 (IH, 
d, J = 8.0 Hz), 5.90 (IH, tt, J = 53.0, 2.6 Hz), 6.89 (IH, s), 6.96 (IH, 
d, J= 7.6 Hz), 7.06-7.18 (IH, m), 7.20-7.44 (5H, m). 
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IRv max™^cnr^:1767, 1613, 1588, 1489, 1435. 
mp 102-103'C 

Anal. Calcd for CisHmNOsCIF^: C, 53.55; H, 3.49; N, 3.47 
Found : C, 53.57; H, 3.55; N, 3.38. 
5 6) (IRS. 2 SR) -2-T5y-l- (3-i5'Pu:7ccri7l.) -3- [3- (1, 

1, 2, 2-7'Vyy^V:tv=^h^i^) y:^=^/i^l 

(4RS, 5 SR) -5- (3-^Dn7:t:=^/l') -4- [3- (1, 1, 2, 2-x 
h77/^;rP3ihdr^x)^:/i?7^]-l, 3-:t'^-f-yVi^>'-2-:ty(3. 7 0g, 
9.16^ VejU) (D:r.^y-jU (30ml) 8 m^ymit-T h V 1^7 AtK^ 

10 m{5. 7m\, 4 6^y^/i-) ^Mx.. smmiimMmLtc. Rmm^^m^^s 

7k (1 0 Om 1) T-WU mk^^f^^ (1 0 Om 1 X 2) T'^fttU Lfc„ tttHJS^ 
Og, 8 7%) Sr#fCo 

^H-NMR(CDCl3) S :2.38 (IH, dd, J = 14.0, 10.2 Hz), 2.77 (IH, dd, J = 14.0, 
15 3.0 Hz), 3.24-3.36 (IH, m), 4.67 (IH, d, J = 4, 8 Hz), 5.90 (IH, tt, J = 53. 0, 
3.0 Hz), 6.94-7.18 (3H, m), 7.22-7.43 (5H, m). . 
IRv max'^W:1613, 1586, 1487, 1449. 1431. 

7) N-{(1RS, 2 SR) -2- (3-^pa:7 3.=7l^) -2-t Kp^v--!- 
[3- (1, 1, 2, 2-r h^rv^) =c^;V} -6, 7- 

20 FP-5H-^^^y [a] [7] T l^^- 1 5: K 

(IRS, 2 SR) -2-r ^ (3-i^ pp:7 3i=/U) -3- [3- (1, 1, 

2, 2-"^ Vy'7JV:^u3:.Y^i/) zfn/^-y-l-:^—;^ (448mg, 
1. 2 4 5 y^/V) ®T-fe h= MJ/l^ (2 Om 1) ^^IC6, 7-i^tKP-5H- 
^^yy [a] \y'!7Xi^-f'ry-l--^)Vi^:^m. (2 3 4mg, 1. 2 4 ^ 'J ^yl^) 

25 J; t>* 1 -=^^ji^- 3 - ( 3 -V:^ f-zi/T ^ y :/P tVi-) 5 K • mm. ( 3 5 

7m g, 1. 8 6 ^U^/u) *5J:t/l-t: KP'^rv^^vy M;ry-7i'7K?n#> (1 
9 0 m g . 1 . 2 4 ^ y ^/>) ^lM^xmm.-VWmW Ufc. S/i&?i^*7K (10 0 
m 1 ) T'#f^ L. g^^^f^/l^ ( 1 0 0 m 1 X 2 ) -Cttffi Lfco ttl±l?S^lr 1 m^Wk. 
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m (4 4 4nig, 6 7%) Sr#fco 

^H-NMR(Ca)Cl3) 5 :L92-2.04 (2H, m). 2.10-2.24 (2H, m), 2.60-2.70 (2H, m), 
2.73-2.82 (IH, m), 2.90-3.00 (IH, m), 3.87 (IH, d, J = 3.6 Hz), 4.60-4.70 
5 (IH, m), 5.00-5.06 (IH, m), 5.70-6.08 (2H, m), 5.80 (IH, d, J = 8. 4 Hz), 
6.22 (IH, d, J= 11.7 Hz), 6.92-7.18 (6H, m), 7.22-7.36 (4H, m), 7.47 (IH, 
s). 

IRv max°"cm-':1634, 1588, 1514, 1451, 1302. 
rap 160-161t: 

10 Anal. Calcd for C29H26NO3CIF4: C, 63.56; H, 4.78; N2. 56 
Found : C, 63.40; H, 4.65; N, 2.42. 

mmm 233 

(IRS, 2 SR) -2- (4-7;U;tn7 3:=:/V) -2-t: Kn:3?^v^-1- { [6- (1, 
1, 2, 2-'rhyy/V:tvi:r.Ye^i^) t'U v?>-2-^7V] ^^/W 
15 5 t e r t 

1) [6-(l, 1. 2, 2-7'hy-7/l^:i-n:i:.V^iy) \fVi^y-2-^Jl^l p« ^ 

6- (1, 1, 2, 2-7-hyy/l^:ttta:ih'^-y) \^:y-2-l3 
(5. 65g, 21. 25; ^)=t)V) (O^r hytKn^y^ (60ml) e 
20 d-Al imMl^m (6. 11 g, 2 1. 2 ^ y ^yP) ^JilXLfCo 

3 Q^¥m.. T-fe h ( 2 m 1 ) ^Mx.tL„ mMKi^ (10 0ml) ^M^. 

g^^^^/i^ ( 1 0 0 m 1 X 2) T-tsw Lfco ttaiiK^:^^ m^-m^-^mm^\^. 

h^7:7^-(-^=3{^f-i^:|^m^^>'>=4: l)T'*S0Lg6<Ji^(4. 2g, 8 8%) 

25 

^H-NMR(CDCl3) S :3.02 (IH, brs), 4.74 (2H, s), 6.17 (IH, tt, J = 53. 0, 3.8 
Hz), 6.96 (IH, d, J = 8.2 Hz), 7.23 (IH, d, J = 8. 2 Hz), 7.79 (IH, t, J = 
7.8 Hz). 

IRv max"'W:l607, 1580, 1443, 1352. 
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2) 3- (4-7/^;e-u:7rt::^7^) -3-:t^y-2- { [6- (1, 1, 2, 2-x h 
[6- (1, 1. 2, 2-=rVyy/l^:tna:-h^iy) tf y •^>'-2-^yU] ^ ^y- 

;u (4. i4g, 18. 3 9 ^ve/u) <Dm^=^^^^ {5 0ml) mm^mt^-^ 

5 (2. 3 2g, 2 0. 2 35 y^/W) *5j;tJ«hyni^7^T5> (3. 

08ml, 22. 075:y ^.'l') ^Mx,. ^&X- 2 B#FBim#Lfco U 
^mt:Wimm^V;^^yji^i^^mmi'fCo 3- (4-:7/l.;3-a:73.^/U) -3-:^^y>^ 
(3, 8 7g, 18. 4 5 y ^/l') <Z) 1 , 2-v'p{ h^arv'J^^V (4 
0ml) mmi^T^mih-ThV (7 40ms, 6 0 18. 4 $ y ^/l-) 

10 ^Mx.. mm.x^ 2 b#Fb1»# ufco Ej^^mi^^Kmm i^tc ^ i , 2 -v'y h 

dfi/^^:/ (1 0ml) TO^^^TU SiS?S^^M}-Tii^M4$tfc. 

lU'&mkxm.'&E.t Lfc^. a^^^^/i' d 0 om 1 x 2) x'tttHLfc„ tttti^^ 

@tl^i>'y;^7^Vu*7i^i^P-7 (-^=3r^i/:g^^^=f-/l-=4 : 1-2 : 

15 1) XmrnX^^^m (1. 4 6g, 19%) 

*H-NMR(CDCl3) 6 :l. 15 (3H, t, J = 7.0 Hz), 3.47 (2H, d, J = 7.4 Hz). 4. 13 (2H, 
q, J = 7.0 Hz), 5.08 (IH, t, J = 7.2 Hz), 6. 12 (IH, tt, J = 53.0, 3.6 Hz), 
6.83 (IH, d, J = 8.0 Hz). 7.06-7.22 (3H, m), 7.60-7.72 (IH, m), 8.02-8.18 
(2H, III). 

20 IRv max'^'cm"^:1738, 1688, 1601, 1578, 1508, 1456, 1441. 

3) (2RS, 3 RS) -3- (4-77^:^x3:7 3.r^/V) -3-t KP=3riX-2- { [6 
-(1, 1, 2, 2-r b7:7/l';^-P3i hdri/) t°y v?i/- 2— f :^^M 

M-iYM^ (915mg, 6. Zl^y ^/V) (^v^^^/l-zc-7^/U (2 0ml) 
25 ?iJtC7K^{b*i>*-^hy !;7A (5 0 8mg, 13. 4 5 y ^/U) ^APxT^Mt? 3 

2- { [6- (1, 1, 2, 2-TVyyjV:^n:t,Y^'ty) \f])i^>-2-^;Vl 
/H yp/-?i^^^^>'^ (1. 4 0g. 3. 3 55y^yu) (Dv'^^/U^— 771^ (1 
0ml) ^?i^^0*Cj31TiPx.T 3 04>a#Ufc„ SiS^^l^l 1 ja^:Sm^APx.TS]i5 
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^±46. SI-tK (50ml) ^Mx.. mM=^=^yl^ (5 Om 1 X 2) -T?tt|±| LfCo 

1- 1 : 1) X-mmU S^tJ (1. 2 8g, 9 1%) ?f#fCo 

5 ^H-NMR(CDCl3) 6 :L03 (3H, t, J = 7.2 Hz), 2.92-3.10 (IH, m), 3.18-3.30 (2H, 
m), 3.43 (IH, d, J = 3.3 Hz), 3.92-4.06 (2H, m), 5.04-5.10 (IH, nO, 6.26 
(IH. tt, J = 53.1, 3.9 Hz), 6.84 (IH, d, J = 8.4 Hz), 6.96-7.06 (3H, m), 
7.32-7,40 (2H, m), 7.64 (IH, t, J = 8. 1 Hz). 
IRv max'^W:l728, 1605, 1576, 1512. 1456, 1443. 
10 Anal, Calcd for CisHigNO^Fs: C, 54.42; H, 4.33; N, 3.34 
Found : C, 54.55; H, 4.16; N, 3.22, 

4) (2RS, 3RS) -3- (4-:7/U:;^-n7i=/U) -3-t KP=3ri^-2- { [6 
- (1, 1, 2, 2-7" hyy/i-:i-^^h^iy) \f))i^l^-2-^;v\ -fxi/^ 

■ 

15 (2RS, 3RS) -3- (^A.-y }V-^xiy a^:=.)V) -3-t: KP^i/-2- { [6- 

(1, 1, 2, 2-xh7:7/^;d-P^h=3rv^) ifi; v'V-2->j'/U] .^^;W :/p^-« 
(1. 2 8g, 3. OS^U^yl^) ©p{ iJ' / ( 6 m 1 ) ^{-^ 2 
^K^Tfc^^b-^M) (3. 0 5ml, 6. 1 ^ y */l-) ^APitX^MT**! 

20 ( 5 0 m 1 X 2) fttW LfCo ttffiJg^TkjS iU^^^^ilTKT'gfe^t (^ItK 
Tmr^^^'^"^^) m^M*LB6<J#J (1. 2 0g, 10 0%) i£r#fco 
^H-NMR(CDCl3) 6 :2.82-3. 10 (IH, m), 3,18-3,32 (2H, m), 5,24 (IH, d, J = 3.9 
Hz), 6.14 (IH, tt, J = 53. 4, 3,6 Hz), 6.84-7.08 (4H, rn), 7.28-7,40 (2H, m), 
7.62-7.70 (IH, m). 

25 IRv raax'^W:l713, 1605, 1578, 1512. 1456, 1443. 

5) (4RS, 5 SR) -5- (4-:7/U^p:7 3i:^>'U) -4- { [6- (1, 1, 2, 

2- x ^7 7y^;^-^:^^=3rv') Ify v?:/-2-'l';V'] ^^/W -1, 3-;^^f-)/yv' 

(2RS, 3RS) -3- {A.-y aL:=.iiV) -3-t: KPdr->-2- { [6- 
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(1, 1, 2, 2-'rYyyjV:^n=i^V^-y) t°yv'v-2-^;i-] ^^/W 

2 0g, 3. 0 7 ^V"^/^) (DTVv^Y^yy^y {2 0m\)W^\z:. 

i?73:=i/W/i>;=^2is y ;VT^^ K(730az1, 3, 375]; ^/^) hV3 :x-^)Vr % 
:/ (706m 1, 5. Oe^y^yi^) Sr]!)Px.. 4B»Dfia«LfCo SJS?S^J5c?^ 
5 tK (1 0 Om 1 ) ^Mx.Xmm^^J^ (5 Om 1 X 2) T'tttti bfCo ttttl?^^ 

= 3 : 1-1 : 1) X^mU (8 0 8mg, 6 8%) ^^tio 

'H-NMR(CDCl3) 5 :2. 39 (IH, dd, J = 15.8, 4.0 Hz), 2.58 (IH,. dd, J = 15.8, 10.2 
10 Hz), 4.52-4.66 (IH, m), 5.81 (IH, d, J = 8.0 Hz), 6.03 (IH, tt, J = 53.2, 
3.0 Hz), 6.80 (IH, d, J = 7.2 Hz), 6.88 (IH, d, J = 8.2 Hz), 7.00-7. 16 (2H, 
m), 7.24-7.40 (2H, m), 7.63 (IH, t, J = 8.0 Hz). 
IRv max'"W:l761, 1607, 1576, 1514, 1456, 1441. 

•6) (4RS, 5 SR) -5- (4-y;U:^ti'7au^jU) -2-:^'^y-4-'{ 16- 
15 (1, 1, 2, 2-T- h=3fix) t° y v^:/- 2-^/1^3 ;^ f-/W - 1 , 3 
-:t^-^y^})-J'^-3-y^/i^^i^mt e r t-y^^/p 

(4RS, 5 SR) -5- (4-:7;U:^n>'a.n/^) -4- { [6- (1, 1, 2, 2 

2--^:y (8 0 8mg, 2. OS^y^/l-) (HiT-^Y^V'^) }V (2 0ml) 
20 -^^v^-t e r t-y>/^ (5 4 5mg, 2. 5 0 5 y ^/k) :Jo cfct54-N, N- 

v^T^^/L-r 5 / t°y V?:/ (2 5. 6mg, 0. 2 1 3; y ^;k) ^jijpx.^ ^?a-tr6Bt 

F^«if bfcc (5 0ml) ■kMTLXmm.^'f-jV (5 Om 1 X 2) Xm^ 

25 1) xmmu m^^ (ssog, 8 4%) ^nt.o 

^H-NMR(CDCl3) 5 :1.53 (9H, s), 2.70 (IH, dd, J= 14.8, 10.0 Hz), 3.12 (IH. 
dd, J = 14.8, 3.4 Hz), 5.30-5.42 (IH, m), 5,70 (IH, d, J = 7.4 Hz), 6.20 
(IH, d, J = 7.2 Hz), 6.22 (IH, tdd, J = 53.4, 4.4, 3.0 Hz), 6.68-6.88 (3H, 
m), 6.98-7.10 (2H, m), 7.30-7.40 (IH, m), 
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IRv max"^cnr^:1821. 1725, 1607, 1578, 1514, 1456, 1443, 1370. 
Anal. Calcd for CiaH^iFsNA: C, 54.10; H, 4.33; N, 5.74 
Found : C, 54.06; H, 4.23; N, 5.52. 

7) (IRS. 2SR) -2- i4-yMnya^^;U) -2-\ih'u^i/-l- {[6 
5 - (1, 1. 2, 2-7-hyy/i^:tti:j:.V^i^) tf U V- 2 -< 71^] ^f-zl^ 
':^jw<%ymt e r t-:/^/i^ 

(4RS, 5SR) -5- {4-yjl^:i-riy:x:.=^M -2-:t^y-4- { [6- (1, 
1, 2, 2-r b7:7/^;^-njihdrv') e?i^-2— T/i'] ^ '^^/W -1 . 3-:^^ 
U v'^^-3-;i!7;V7}?>^t e r t-T/^/l' (8 4 Omg, 1. 725!J^/l')0 

10 (4ml) 1310. 5^^7ki?^b-thy i^i^co^iJ'/-/^^^ (4. 12 

ml, 2 . 0 6 3: y ^/i^) ^J!jnx.gmr' 1 5 ^^mw bfc„ . SfS^^J-* ( 5 0 m 1 ) 

mViX.Xmk^^/^ (5 Om 1 X 2) T-ttliJUfCo .ttffl?g^^ffl:ft:^-C*i5fe#b> 

15 t^hn^^^^Xmm (3 9 0mg, 4 9%) ^#fCo 

iH-NMR(CDCl3) 8 :1.37 (9H, s), 2.90-3.02 (2H, m), 3.85 (IH, brs), 4.16-4.30 
(IH, m), 4.89 (IH, brs), 5.26 (IH, d, J = 7.2 Hz), 6.19 (IH, tt, J = 53.0, 
3.6 Hz), 6.91 (IH, d, J = 8.0 Hz), 7.00-7.14 (3H, in), 7.34-7.44 (2H, m), 
7.71 (IH, t, J = 8.0 Hz). 

20 IRv max'^W:1694, 1605, 1578, 1510, 1456, 1441. 
mp 109-1 lot: 

Anal. Calcd for CjjiHaaPsNA • 0. IH2O: C, 54.34; H, 5.03; N, 6.03 
Found : C, 54.12; H, 4.93; N, 5.87. 

mm^i 2 3 9 

25 N-((1RS, 2 SR) -2- (4-7/^:^13 7:11^/^) -2-t Kc3=3ri/-1- { [6 
-(1, 1, 2, 2-x h7 7/V:^o^f=3fi/) If y v^y-2— T/i-] p(^/W ^^/^) 
-6, 7-v^t Kn-5H-<^^y [a] [7] r:/p5 ^i^-l-:^7/^7K>f-^ K 

(IRS, 2SR) -2- (4-7/U:tP7:n::^/V) - 2- 1 Kp ^^f^^^^- 1 - { [6- 
(1, 1, 2, 2-7^ by 7/1^:^0 3^ h^i^) \fVi^y-2-^/U] oL^f-jv 
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^l^mt e r t -■:f=flV (300mg, 0. 655y ^/I/) {31 MJ y )Vi!rxi 

g^i^ (3ini) ^Qx\z.xn7L^ o'CT'i o^^^^Lfc, mM\^m\'^i^^n 
g^^^^/i- (2 om 1 X 2) -^ttwufco mm^mkmd^-^^^x.. %^ 

5 ^?S(::6, KP-5H-^:/y^ [a] -y'^xi-^-:r=rV-\-t)jVifsiy^ (1 2 

2mg, 0. 6 5 ^ y^/U) *5j:TJ«l-^f^/l^3- (3-v^^^/VT5:/7'ntVH 
;u4?v^-f 5: K-it^it (1 8- 7mg, 0. 9 7 ^ U^/U) :j3j;tKl-t Kn^rV 
-^^-J/ M; T >^-/l-7K»ife (99mg, 0. 6 5?y ^7V) ^Jnx.T^mT'ifi^M 
W^b/to SJ5S?«^7K (10 0ml) -e#3g^U g^^^^/l' (1 0 Om 1 X 2) -Ctt 

1^^:31^/1.= 2 : 1-1 : l) T'J|tMLgti?^5^yW-^drf->;5^bS^^$-frT. S 
6«Jt» (1 9 6mg, 5 7%) Sr#fcc 

^H-NMRCCDClj) S : 1.92-2. 06 (2H, m), 2.14-2. 24 (2H, m), 2.62-2.70 (2H, m), 3.06 
15 (IH, dd, J = 15.0, 6.9 Hz), 3.16 (IH, dd. J = 15.0, 5.1 Hz), 4.34 (IH, d, 
J = 5.1 Hz), 4.70-4.82 (IH, ra), 5.00 (IH, t, J = 4. 8 Hz). 5.88-6.26 (3H, 
ra), 6.44 (IH, d, J = 7.8 Hz), 6.93 (IH, d, J = 7.8 Hz), 7.00-7.12 (4H, ra), 
7.12-7.20 (2H, m). 7.40-7.50 (2H, m), 7,72 (IH, t, J = 7.5 Hz). 
IRv max'^cm"':l645, 1605, 1576, 1508, 1456, 1441. 
20 mp 134-135^: 

Anal. Calcd for CajHjjsNzOjFs'O. IH2O: C, 62.94; H, 4.75; N, 5.24 
Found : C, 62.84; H, 4.77; N, 5.16. 

^ife^!l2 4 0 

N- { (IRS, 2SR) -2- [3- i^l^i^M^-y) y a^::^;V\ -2-t Kn^rV 
25 -1- [3- (1, 1, 2, 2~7-Yyyj^-^Vi:r.\.i^^y)^yX^jV\:x.^,V\-Q, 
Y'n-^n-^Vl/ [a] [7] T 1/^^:^-1-13 Jl^-^^^^ K 
1 ) 3 -^lyV'jV:t^i/r-^ b 17 / V 
3-t Yn^i/r± Vy=c./l^ (1 0 1 g, 7 4 4 ^V'^M (DT±hl^ (1 L) 

mmK^mu y i>a d 5 4 g, 1. 1 2^/^) *5j;tj?-<vi?/k>^n ^ k (1 s 0 
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g. 7 5 9 5 ^mx.x^ux^m^m¥i.tio Rj^M^mm^^. tk (5 o o 

m 1 ) T'^f^U mm^'^^l^ (5 0 Om 1 X 2) -CtttiiLfCo ttttJ^StrTK. 

U^jVtiyK^xi-^Y^yy A- (--^f-^^ : g^ife3^^/l'= 1 0 : 1-4 : 1) 
5 ^I^U (12 8g, 7 6%) ^^fc„ 

*H-NMR(CDCl3) 6 :2.58 (3H, s), 5.11 (2H, s), 7.14-7.20 (IH, m), 7.30-7.48 (6H, 

m), 7.54-7.60 (2H, m). 
. IRv inax™W:1684, 1593. 1582, 1497, 1483, 1439. 

Anal, Calcd for C, 79.62; H, 6.24 

10 Found : C, 79.44; H, 6.22. 

2) 3- [3- (^i^v'/U:^=3rv') y - 3-:4-=3r y/n/-?:/^^^^^/^ 

(5 0 0ml) ^m-^^J'/-/!- (1. 5ml) ^ilPx.. 7K?^T7K^{k-^by 
(6 0%?S't4. 31. 8g. 8005 y.^/H ^Mtl^ ^M-t?4BtFBm#bfc„ U. 
15 6 ^S:^^5!JP;tR*S^Jhfe. tK ( 5 0 O m 1 ) SriPx.g^i?^f-/l- (500 

m 1 X 2) T'ttW LfCo tttU^^TK. tS»:fefcKT*|l|g?!k^i^L. mk (^STK^i?-^ 

'S^i^^' : §^^^^^1^=5 0 : 1-1 0 : 1) T'i»lKU g6«Jtl(10 7g, 9 0%) 

20 'H-NMR(CDCl3) 5 : 1.20-1. 38 (3H, m), 3.96 (2HX6/7, s), 4.18-4.32 (2H, m), 5.09 
(2HX1/7, s), 5.11 (2HX6/7, s), 5.65 (lHXl/7, s), 7.02-7.60 (9H, m). 
IRv max™'cm"^:l740, 1688, 1582, 1485, 1441, 
Anal. Calcd for CigHiA: C, 72.47; H, 6.08 

Found : C, 72.77; H, 6.01. 
25 3 ) 3- [3- i-^Vx/JVii-^l/') ya:,z=.}V\ -3-:t^y-2- [3- (1, 1, 2, 

[3- (1, 1, 2, 2-xh7 7y^:e-P3^h^v') yau=.,V\ (7. 
9 1 g, 3 5. 3 5 y^/V) (fmWi=^=f')^ (10 0ml) W^\^'^\^^^ ^^^J^-^ 
=/K3. 00ml, 38. 8 5 y^/V') *3j:tJ«b y^^^'/l^T^ V (5. 9 1ml, 
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n/-?i/^rc^/^ (1 0 g, 33. 5^y^7l^)C01, 2-v'p« h^iX^^V (8 0 

m I ) m^\^im\\T^ 34g, eo 33. 5 ^ y ^yl-) ^ 

^y^ij'y (1 0ml) m^^jSTu mm.^^WiZ.xmim^\^f^. ^mk\ 

%'^'mcV:mLh Lifc#. ( 3 0 0 m 1 X 2 ) X'^itt} LfCo ^*ffi^S^7K^ 

^v'y;^7y/^;(7^Ai^P-r hi/^:7^- (^drf-X : it^^^/l'=4 : 1-1 : 1) 

10 xmmiX.mm (19. og) ^#fc:„ 

^H-NMR(CDCl3) 6 :l. 12 (3H, t, J = 7. 0 Hz), 3. 32 (2H, d, J = 7. 4 Hz), 4. 09 (2H, 
q, J = 7.0 Hz), 4.56 (IH, t, J = 7. 4 Hz), 5.09 (2H, s), 5.88 (IH, tt. J = 
53.2, 3.0 Hz), 7.00-7.60 (13H, nO. 

4) (2RS, ■3RS) ^3- [3- {-^yi^jVir^-y) y :^=^;V] Y.u^ 
15 V-2- [3- (1, 1, 2, 2-'r\'yyj^:^ri:i.Y^l^) ^y-J)\^'] 7°P/^°:/^^ 

4^'ftlMI& (9. 14g, 67. O^y (O-JoL.'^JVai.^'fjV (10 0ml) 

mmz.im'^-^'^n-r v^)tfj>^ (5. 07g, 134^ y ^/u-) ^n^x^m.x^ 

05>ii«^bfc„ :^«^6*U 6»3- [3- (-<>'i>/i';^=¥v^) 7:^::^/^] - 
20 3-:^=¥y-2- [3- (1, 1, 2, 2-7^h^:7/V;^-p^>drv') ^^'v'yi-] :/p 
/•^^'^^^^/U (1 9. Og, 3 3. 5 ^ y^/V) Ov^j:^/!/^— X/l^ (2 0 Om 1) 

mmc^X.\z.xn7LXZ^ihW^\.fz.^ K^&^^^^:l^^i^^^J^x.TK^&^-lt^^)^ 
HI-tK (500ml) ^JPx.. B^^3if-/u (5 0 Om 1 X 2) T'ttttl Lfco ttffl^ 

25 ^m^i/y ;^7^/^;i&7A^n-7 hi?'7:7><- (-^=^r-y-> : l^^^^^f^/^^ 1 : 1- 
g^^rc^/l.) T-m^U eS^JJ^ (10. 7g. a^) Sr^fc. 

5) (2RS, 3RS) -3- [3- (^^v'/^:^'¥v') 73.=/!^] -3-h Kn^ 
[3- (1, 1, 2, 2-x h^v-) -^^'i;?/^] 7'p/^°i^^ 

(2RS, 3RS) -3- [3- {.^^x^jV^^^y') y :^=^)V\ -^-MY^^V- 
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2- [3- (1, 1, 2, 2-y'V9yji^^n=^h^i^) 

/I' (10. 7g, 2 1. 2^y^/K (^P^iJ'/-/!^ (5 Om 1) 2 

^^TK^jb-^hU'J'ATfc^ (2 1ml. 425y*/V') »X.T^?&T-i^l^# 
Rj^;;^<l^l^^^^T'^^4i Lfc^. g^^:^^/^ (5 Om l X 2) -T^ttffiL 

W*bfc„ #fe^fcffi^^^--^f-:/T'55fe^U se«j#j (7. 9 0g. 3X@1;:t 

4 9%) 

'H-NMR(CDCl3) 8 : 2. 80-3. 08 (3H, m), 5,06 (2H, s), 5.00-5.10 (IH, m), 5.86 (IH, 
tt, J = 53. 2, 2.8 Hz), 6.86-7.10 (6H, m), 7.10-7.50 (7H, m). 
10 IRv max°'W:l713, 1588, 1489, 1451. 
mp 103-104'C 

Anal. Calcd for CM^^ii C, 62.76; H, 4.63 
Found : C, 63.01; H, 4.58. 

6) (4RS, 5SR) -5- 13- i^y-i^/l^^^i^) yaL=^jV2 -4- 13- (1, 
15 1, 2, 2-7" h^:7/W;ro^ h^^v-) ^Vv'/i^] -1, 3-:t^-^yVi^^^-2-:t 
1/ 

(2RS, 3RS) -3- [3- {■^^y'-^JVis^^^y) y -3-t K^dfi/- 
2-[3-(l, 1, 2, 2-'TY=7yjvis-xi:s.\'^-y)^i/i?iiV\-fnA:y^(,l. 
8g, 16. 3 5;i;^/^) (O'r Vy^ ^ny =7 rill) WM^. V'y:^:^. 

20 /V4^><.7fc y v> K(3. 86ml, 17. 95:1) ^/U) <b h iJ 5: V ( 3 . 

4 2ml, 24. 5^y^/l-) ^^TL^ 4B#PH^M«Lfc„ tK 
(1 0 0ml) ^iPx.TS^^^^/V (1 00ml X 2) T^ttW Lfc„ ttW?gtrlSl 

25 @ ( 6 . 7 2 g , 8 7%) ^#fc„ 

^H-NMR(CDCl3) 6 :2.10-2.38 (2H, m), 4.10-4.28 (IH, m), 5.05 (IH, brs), 5.10 
(2H, s), 5.77 (IH, d, J = 7. 6 Hz), 5.90 (IH, tt, J = 53. 2, 2.8 Hz), 6.80-7.38 
(6H, nO, 7.20-7.50 (7H, m). 
IRv inax*^cinr^:1759, 1613, 1588, 1489, 1451. 
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mp 97-99°C 

Anal. Calcd for CjsHjn NO^F^: C, 63.16; H, 4.45; N, 2.95 
Found : C, 62.91; H, 4.30; N, 2.85. 

7) (IRS, 2SR) -2-r^j-i- (3- {■<l^i:^JU:t^iy) y:^:=./U) - 
5 3- (3- ( (1, 1, 2, 2-x h7:7yU;rP3i5^/V) :t^v') y -1-7° 

(4RS, 5 SR) -5- [3- (^^^i^/J^^^^^) -4- [3- (1, 1, 

5g, 13. 7 (D=a^ (7 0ml) mm\^8m^:^m\:.i-hV^ 

10 j^T^^m (5. 13ml, 413: p ^/v) ^jbn^. Av^miimM^Lfc, ^m^^ 

7K (10 0ml) T'«L. i^ifJi^/V (1 0 Om 1 X 2) T'tttti LfCo 

(6. 2 6g, 10 0%) ^#fCo 
iH-NMR(CDCl3) 5 :2.36 (IH, dd, J = 14.0, 10.4 Hz), 2.82 (IH, dd, J = 14.0, 
15 3.0 Hz), 3.20-3.32 (IH, m), 4.63 (IH, d, J = 4.8 Hz), 5.10 (2H, s), 5.89 
(IH, tt, J = 53.0, 3.0 Hz), 6.90-7.12 (6H, m), 7.24-7.48 (7H, m). 
IRv max"'W:1740, 1609, 1586. 1487, 1449. 
Anal. Calcd for C^H^ NO3F4: C, 64. 14; H, 5. 16; N, 3. 12 
Found : C, 63.87; H, 5.26; N, 2.93. 
20 8) N- { (IRS, 2SR) -2- [3- {■^:yi^JU:t^l^) y -2-t K 
P^i/-1- [3- (1, 1, 2, 2-7" h7:7/k;f h^r-^^) -<:y-J')V\ ^i^/l'} 

-6, 7-i^t Kp-5H-^>'y [a] [7] T^/^^'^^-l-:^;/^Jj^'^1^^ K 

(IRS, 2SR) -2-T^/-l- (3- {f<-y-Jjviir^v') ya:.~M -3- (3 
-((1, 1, 2, 2-r b^^/^:^^^^/!/)- ;^-^>^) 731— /k) -l-7°n/-^y — 
25 yl'(4 0 5ing, 0. 9 0 3; U ^yV) ©Tir h::^ h y /V ( 3 0 m 1) ^» 6 , 7 
-v^t KP-5H-^:/y~ [a] -y^xi^y^v-\-t>jVi^:ym (I7 0mg, 0. 
9 0 5. y =^)V) joJ:t>* 1 -zc^/w 3 - ( 3-i^p« f-)VT ^/-fxi tVu-) •jjjvi^V'^ % 
K-*^i?^ (2 5 9ing, 1. 3 5 ^ y^/U) *3j:tJ«l-t Kudrv'^Vi/hyr 
9-}Vmm (ISSmg, 0. 9 05y^;V) ^^nx.TSMT*««#Lf::o K 
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JS^SttK (lOOml) T*#f?U $m^^^l- (100ml X 2) -Trtt(±it/c„ 

^y-y^- (--ds.f-:/:g^^3i^yv=2 : i-i : i) -e^MU wm^^jv-^^ 
5 f->'/5^bff^B%$-&T. i6<Ji^ (4 0 7mg, 7 3%) %#fCc 

^H-NMR(CDCl3) 5 : 1.92-2. 02 (2H, m), 2.12-2.20 (2H, m), 2.60-2.70 (2H, m), 2.74 
(IH, dd, J = 14.4, 10.5 Hz), 2.96 (IH, dd, J = 14.4, 3.9 Hz), 3.49 (IH, d, 
J =3. 6 Hz). 4.64-4.76 (IH, nO, 5.00-5.10 (3H, m), 5.76 (IH, d, J = 8.7 Hz), 
5.68-6.08 (2H, m), 6.23 (IH, d, J = 11.7 Hz), 6.90-7.18 (9H, m), 7.24-7.44 
10 (7H, m). 

IRv max*^W:l640, 1611, 1588, 1510, 1489, 1449. 
mp 128-129^; . 

Anal. Calcd for C36H33 NOJF^: C, 69.78; H, 5.37; N, 2.26 
Found : C, 69.62; H, 5.34; N, 2.03. 

15 2 4 1 

N- { (IRS, 2 SR) -2-t Fn^v'-2- (4-t Fp 'Srix7^::i>?U) - 1 - [ 3 
-(1, 1, 2, 2-T ^^i/) ^^i^yv] ^^yH -6, 7-v't K 

P-5H-^v>/ [a] [7] T^^5?^i/-l-:^;/^#=a^i^5 K 

1) 4-{(lRS, 2SR) -2-T^y-l-t [3- (1, 1, 2, 

20 2-r h 7:7/^:^0^ h=^i/) yz!u::^)V\ T'P tVW} yz[-J—)V 

(IRS, 2SR) -2-r5y-i- [4- {f<:yi^jv:^^i/) yai=^/U] -3- [3 

-(1, 1, 2, 2-r h7 7yi';e-p^ h^i/) 731::^/^] -/tay-?:/-!-:^— /V (2. 
60g, 5. 7 9^ y^yv) tDJ^^y— (2 Oml) :^?SIC1 0%/-«^i^lJ7A/ 

j^* (5 0%-^7K, 2 6 0mg) ^M^. 7K*«T^ «a#Ufc„ 

25 ±y4 v^m^^xmm^^^s ^m^mmi^fco mm^^BT/i-^'r^yj>.^ p 
-^h^'yy^f- x-mmu nmm (o. sog, 39%) ^r^/u 

^H-NMR(CDCl3) 5 :2.45 (IH, dd, J = 13.6, 10.0 Hz), 2.97 (IH, dd, J = 13.6, 
2.6 Hz), 3.16-3.28 (IH, m), 4.55 (IH, d, J = 5.4 Hz), 5.89 (IH, tt, J = 53. 2, 
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3.0 Hz), 6.75 (2H, d, J = 8.0 Hz), 7.00-7.34 (6H, m). 
IRv max'"W:l613, 1588, 1514, 1489, 1449. 
Anal. Calcd for C„H„N03F4-0. SH^O: C, 55.44; H, 4.92; N, 3.80 
Found : C, 55.41; H, 4.83; N, 3.61. 
5 2) N- { (IRS, 2SR) -2-t FP=3rv'-2- (4-t Kp drv^:7ai^/k) - 
1- [3- (1, 1, 2, 2-7" h 7 7/1^:^0 ^^/W -6, 7 
-v?t Kp-5H--<:/:/ [a] [7] Tl^yi.l^y-l-:^/l':^^-^^ K 

4- {(IRS, 2 SR) -2-r Kn=^v^-3- [3- (1, 1, 2, 2 

-Thyy/i-:tvi:i^h^-y) yx-^-jv] :/nfcVv} ya^J—;^ (125mg, 0. 
10 3 5 5 y^/I/) <7)rir h:^ M;/^ (3 Om 1 ) ^^iC6, 7-i^ t Kc- 5 H-^:y 
y [a] -y^n^-fT-l^-l-UlV-^l^m (6 6mg. 0. 3 5 5: D -^eyU) ^iiXll 
3 - ( 3 -'J:^ ^7UT ^J-fxi \f)V) % K • m^M. (1 0 0 m g , 

0. 5 25i;^/v) ^x,xy^\-MYxi^'i/^^y^/y^)r-/—}vi!^'^m (5 3mg, 

0.3 5 5: y^yP) ^jjPx.T^?g.T*M-^«1^Lfc„ mM^i^ (10 Om 1) "C^ 

15 ^ mm.^'^)^ ( 1 0 0 m 1 X 2 ) T'tim bfco ttffl;^^ 1 ^^^i^. mx-m 

hiJ^^^^-f- (^=3E^f-X : 1^^^^/^= 1 : 1) T' 
)»mU ^^'^oxI^/^Ji.-^d^1^^/;&^bl?i^^$^T. S6«JJ^ ( 1 6 2mg, 8 8%) 

20 ^H-NMR(CDCl3) 5 : 1.90-2. 08 (2H. m), 2.10-2.22 (2H, m), 2.58-2.70 (2H, m), 2.80 
(IH, dd, J = 14. 4, 10.0 Hz), 3.06 (IH, dd, J =14. 4, 4.0 Hz), 3.24 (IH, brs), 
4.64-4.82 (IH, m), 4.88 (IH, brs), 5.73 (IH, d, J = 8.8 Hz), 5.60-6.20 (3H, 
m), 6.82 (2H, d, J = 8.4 Hz), 6.86-7.18 (5H, m), 7.22-7.40 (3H, m). 
IRv raax'»W:l732, 1615, 1588; 1516, 1451. 

25 mp 167-168°C 

Anal. Calcd for CagHHNO^F^-0. 2H2O: C, 65.34; H, 5.18; N, 2.63 
Found : C, 65.11; H, 4.99; N, 2.42. 

^WJ2 4 2 

N- { (IRS, 2 SR) -2-1: Kn^v'-2- (4-pf Y^'yy =^=-}V) -1- [3- 
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(1, 1, 2, 2-r b7 7;^:^-p^ h^^/) -^Vv^/l^] ^f^/H -6, K 
P-5H-^^^>^ [a] [7] r^^p?^^-l-;?7/^^=3E^f-^ K 
N- { (IRS, 2SR) -2-t K^^^^-2- (4-fc Kn ^v'^oic:^/!^) -1- 
[3- (1, 1, 2, 2-T h^"^;^:^^^ b^i^) ^^v^/V] ^^^l'} -6, 7- 
5 v't Kn-5H-^>y [a] [7] T>^5? i^:/- l-;i(;/^^i?=¥i^ 5; K (4 0 0 m g , 
0. 7 5 5 5 y ^/I^) (ON. N-v'^^/UTi^/UAT^ K (15ml) l^mi^^^:^ 
Pl^A (3 13mg, 2. 2 7^!J^7U) *5<tt)f3 »>^kP«^>'V' (2ml) ^JOPx.. 
mUX-W^W^VtZo R*S^=Sr7K (10 0ml) X'^f?U l^^^^^l- (100m 
1X2) T'ttWLyto ttffi?g<^7K. t&TP:ft:te7KT'lii^i5fcr^L. « (^StKM-^^ 

gfl^JtJ (8 0mg, 19%) trWco 

^H-NMR(CDCl3) 5 :L 90-2, 06 (2H, m), 2.08-2.24 (2H, m), 2.58-2.72 (2H, m), 2.78 
(IH, dd, J = 14. 2, 10.2 Hz), 3.02 (IH, dd, J = 14. 2, 4.0 Hz), 3.38 (IH, brs), 
15. 3.82 (3H, s), 4.60-4.78 (IH, m), 4.94-5.00 (IH, m), 5.73 (IH, d, J = 8.4 
Hz), 5.60-6.24 (3H, m), 6.84-7.20 (8H, m), 7.20-7.46 (3H, ra). 
. IRv iiiax™W:1645, 1613, 1512, 1449. 
mp 151-1521C 

Anal. Calcd for CaoHaNO^F^-O. IH2O: C, 66.07; H, 5.39; N, 2.57 
20 Found : C, 65.92; H, 5.23; N, 2.51. 

mmm2 43 

. N- { (IRS, 2SR) -2-t Kt3'^v'-2- (4->l' VT'P xK^-i^^ai^/^) -1- 
[3- (1, 1, 2, 2-r h^y/l'^^P:!^ b=3s^-i^) -6, 7- 

v^t Fn-5H-<:/)/ [a] [7] T^^l/>'-l-;^7/V4?=3ef-^ F 
25 N- { (IRS, 2 SR) -2-t Knd5-->-2- (4-fc Kp^V^^::^^^) -1- 

[3- (1, 1, 2, 2-Thyy/^:i-^=i^h^''y) ^yi?/U2 -6 , 7- 

i>tKp-5H-^^y [a] [7] Ty^uy-l-:»;u^'^i-^V (4 0 0mg, 
0 . 7 5 5 ^1) ^/V) <DN, N-e>7« ^^/UjJ^/^AT ^ K (15ml) T^m\^^m:fJ 
y (3 1 3mg, 2.2 7 ^ U •=E->'l') *3 J;tJ«2-3— K-/p/-«:/ (2 2 6 1 , 
468 



wo 02/059077 



PCT/JP02/00532 



2 . 2 7 5 y ^Mx.^ ^mX^H^-^WLfc. ( 1 0 0 m 1 ) 

^ mm^^/i- { 1 0 0 m 1 X 2 ) x-mm ufc„ ^mm^:^. m^-km^xmk 

K^u^Yifyy (-v^drf-^^ : @^^3i^/l.= 2 : 1) T'UlKU g^^a:5^/l- 
5 ^^■^^yh'-h'W^^-^^X^ (2 8 7mg, 6 6%) ^#fc. 

'H-NMRCCDClg) 5 : 1.33 (3H. s), 1.36 (3H, s), 1.90-2.08 (2H, m), 2.10-2.26 (2H, 
m), 2.78 (IH, dd, J =14.6, 10.2 Hz), 3,03 (IH, dd, J = 14. 2, 4,0 Hz), 3.33 
(IH, d, J = 3.4 Hz), 4.48-4.62 (IH, m), 4.62-4.80 (IH, m), 4.92-5.00 (IH, 
m), 5.72 (IH, d, J = 8. 4 Hz), 5.60-6.24 (3H, m), 6.84-7.20 (8H, m), 7.20-7.40 
10 (3H, m), 

IRv max'^'-cni-':1641, 1613, 1588, 1508, 1451. 
mp 134-135°C 

Anal. Calcd for CsaHjaNOiF^-0. 2H2O: C, 66.82; H, 5.85; N, 2.44 
Found : C, 66.72; H, 5.85; N, 2.52. 

15 ^Jfe^j2 4 4 

N- { (IRS, 2SR) -2- {A--f y^-yy :x.:=.fV) - 2-t Kd i/- 1 - [3- 

(1, 1, 2, 2-r^y7/^:^ct3l^^v') 015^/^} -6, 7-i>t K 

a-5H-<i/y [a] [7] r^y%yy^y-\-Xl JVifs^^X K 
N- { (IRS, 2SR) -2-t Kcidri/-2- (4-t Kp ^v':7ai=/l^) -1- 
20 [3- (1, 1, 2, 2-r b7:77V::^-aai hdf-v) 'r<:/-J)V\ a^^f-jv) -a, 7- 

v^t FP-5H-^^^y [a] [7] l->'-l-;*/l-?}?drf-^ K (4 00mg, 

0 . 7 5 5 ^ y ^;V) ©N, N-v'pi ^/l^^/PAT ^ F ( 1 5 m 1 ) mm^M^:^ 
!J!>A (313mg, 2. 27^11^/^) *3 J:t)«l-3- K:/^5' (417mg. 
2.2 7 $ y ^/V) m^X^^W\^fLo KJSS^^Tk (1 0 Om 1) "C^ 

25 MU f^m^^/V ( 1 0 Om 1 X 2) T'fiW Lfc„ ttffi?^^^7K. t§^lfe:^7KT*)lfi?>C 

drf-^-ji^bS^S^-^T. (2 9 8mg, 6 7%) 

iH-NMR(CDCl3) 6 :0.98 (3H, t, J = 7.4 Hz), 1.40-1.60 (2H, m), 1.68-1.88 (2H, 
m), 1.90-2.10 (2H, m). 2.12-2.28 (2H, m). 2.60-2.72 (2H, m), 2.77 (IH, dd, 
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J = 14.6, 10.6 Hz), 3.02 (IH, dd, J = 14.6, 4.0 Hz), 3.36 (IH, d, J = 3.6 
Hz), 3.96 (2H, t, J =6.4 Hz), 4.62-4.78 (IH, m), 4.96 (IH, t, J = 4.0 Hz), 
5.72 (IH, d, J = 8.6 Hz), 5.60-6.22 (3H. m), 6.86-7.20 (7H, m), 7.22-7.40 
(4H. m). 

5 IRv raax'^W:1644, 1613, 1586, 1512, 1449. 
mp 126-127't: 

Anal. Calcd for C3,H35N04F4: C. 67.68; H, 6.02; N, 2,39 
Found : C, 67.64; H, 6.04; N, 2.23. 

mmm 245 

10 N- { (IRS, 2SR) -2- {4- [ {A-^Mx^i^l^i^/i-) ;t-^v^] y 

-2-t Kadriz-l- [3- (1, 1, 2, 2-T h^y/^^tu^h^i/) ^l^i^/U'] 
-6, T-v't Kn-SH-'^:/)/ [a] [7] 

K 

N-{ (IRS, 2SR) -2-t KP'^i/-2- (4-fc KP^ex7:c-/^) -1- 
15 [3- (1, 1, 2, 2-Thyy/l^:tr?^h^i/) ^l^t^J^l -6, 7- 

i?t Kn-5H--<:/y [a] [7] T l^:/- 1 5 K (4Q0mg, 
0 . 7 5 5 ^ y ^/U) (DN, N-v^p< ^/WtIn/^AT 5 K (15ml) 
y !>A (3 1 Smg, 2. 2 7 ^V'eM i3XU^i\:,4-yjl^^n-<iyi^jU {4 2. 
8mg, 2. 27 $ y ^71^) ^M^. mmX-H^Wmi^tCo SIS^^tK (100m 
20 1 ) x^^^U mm^^'^/i^ (1 0 Om 1 X 2) T*ttWbfCo tttH^^TK. ma^kM 

f-ju-^^f-y:d^hnt^^^'^x. nmm (ssimg, 79%) ^ntc. 

'H-NMR(CDCl3) 5 : 1.90-2. 08 (2H, m), 2.10-2.26 (2H, nO, 2.60-2.76 (2H, m), 2.77 
(IH, dd, J = 14.6, 10.2 Hz), 3.02 (IH, dd, J = 14.6, 4.0 Hz), 3.43 (IH, d, 
25 J = 3. 4 Hz), 4.80-4.98 (IH, m), 4.97 (IH, t, J = 4.0 Hz), 5.02 (2H, s), 5,74 
(IH, d, J = 8.4 Hz), 5.60-6.24 (3H, nO. 6.90-7.20 (lOH, m), 7.24-7,48 (8H, 
m). 

IRv max'^cm-^:1644, 1611, 1586, 1512, 1449. 
mp 144-145t: 
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Anal. Calcd for CjeHsaNO^Fg: C, 67.81; H, 5.06; N, 2.20 
Found : C, 67.69; H, 4.95; N, 1.98. 

^»J2 4 6 

N- { (IRS, 2SR) -2- [4- n^^^z/M h^i^) y au:=.}V\ ~2- 
5 t Kadri/-l- [3- (1, 1, 2, 2-7^ h7y/l';^-ncc h^^v^) ^Vi?7V] 3:^5=- 
M -6, FD-5H-^>-y [a] [7] TV^ V^- 1 -;*7/^#>f- 5 F 

N- { (IRS, 2SR) -2-t Kn=¥-:/-2- (4-fc K^^v^^ct^/^) -1- 
[3- (1, 1, 2, 2-r h^v^) '<i^e;'/l'] j^^/I^} -6, 7- 

v^t Kn-SH-^i^y' [a] [7] Ti^5? V^^-l-*;^^K=¥1^^ K (4 0 0mg, 
10 0.7 5 5 5 y^/l') (7)N, N-v^^ ^/U^/l^AT 5 K (15ml) T^m^^B.iJ 
yt^AOiamg, 2. 2 7 5 y^yl^) *Jj:t)« (^^o*^^/l/) v^^ci^drf-:/ 
(401mg, 2. 275y^/U) ^»P^. ^fiX'iSi^^^«i LfCo S/S^^^tK (1 
0 0ml) T'l^f^U l^^^^/l- (1 0 Om 1 X.2) T'ttffl Lfc„ ttffiM^:?K. ^ 

15 v^];:i(7y/i':^7yAi^D^h^7:7^-(--deih:/:g^^3:^/v=i : i)T*i»i!iL. 

mm.=^'f^^-^-^^ b ^ -^T. g 6^#J (1 2 9 m g , 2 7%) ^#fc„ 
^H-NMR(CDCl3) 6 :0.90-1.45 (6H, m), 1.66-2.10 (7H, m), 2.12-2.28 (2H, m), 
2.60-2.72 (2H, ra), 2.79 (IH, dd, J= 14.8, 10. 6 Hz), 3.03 (IH, dd. J= 14.8, 
4.0 Hz), 3.38 (IH, d, J = 3.4 Hz), 3.77 (2H, d, J = 5.8 Hz), 4.64-4.80 (IH, 
20 m), 4.90-5.02 (IH, m), 5.74 (IH, d, J = 8. 8 Hz), 5.62-6.24 (3H, nO, 6.88-7.20 
■ (7H, m), 7.20-7.42 (4H, ra). 
IRv inax'^^cm-^:l644, 1613, 1586. 1512, 1451. 
mp 141-142t: 

Anal. Calcd for C, 69.11; H, 6.28; N, 2.24 

25 Found : C, 69.05; H, 6.47; N, 2.14. 

HiiM 2 4 7 

N- { (IRS, -2-MYue^y-2- 14.- {Z-y=^y^yfn-^^y) 

y:x^:=.;\/\ -1- [3- (1, 1, 2, 2-x h7 7/I^:tcJi h^v') 
M -6, 7-v?l: Kn-5H-^^^y [a] [7] T^^l^y-l--^ K 
471 



wo 02/059077 



PCT/JP02/00532 



N- { (1 R S, 2 SR) -2-t Kci^v'-2- (4-t: Kn drix:7^^/k) -1- 
[3- (1, 1, 2, 2-x h^^/l'Jtncc h;^v^) ^i^v^/U] o^^/H -6, 7- 
e;?tKP-5H-^W [a] [7] K (4 0 0mg, 

0. 7 5 5 5^^/1^) (DN, N-v^pf^/l'/h/^Ar $ K (15ml) 

5 y^ACSiamg, 2. 2 7 5 y^/l^) *5J;t>*3-7 3:ydrv'-l-:/p^7°P^N° 
>'(487mg. 2. 275y -^/U) ^Mx.. ^MT«W L/fc„ SM^tR ( 1 

0 0ml) x-miu mm^'f-zi- (i o om i x 2) x^mm ufc, i4i±{^^7K> ^ 

(-^dff-y :«^^/i-=2 : 1) "e^S^L. 

10 @^m^^yW-^:¥f->:^^bS^H^H$-ti:T. @&^#) (2 4 5mg, 5 0%) 

'H-NMR(CDCl3) 5 :l. 92-2. 02 (2H, m), 2.12-2.22 (2H, m), 2.22-2.32 (2H, m), 
2.62-2.70 (2H, m), 2. 76. (IH, dd, J =14. 4, 10.2 Hz), 3; 00 (IH, dd, J = 14. 4, 
3.9 Hz), 3.39 (IH, d, J = 3.6 Hz), 4.14-4.22 (4H, m), 4.64-4.76 (IH, m), 
4.96-5.00 (IH, m), 5.68-6.10 (3H, m), 6.19 (IH, d, J = 11.7 Hz), 6.88-7.00 

15 (6H, ra), 7.00-7.16 (5H, m), 7.24-7.40 (5H, m). 
IRv raax™W^:1644, 1613, 1601, 1588, 1512, 1499. 
mp 142-143^: 

Anal. Calcd for C38H37NO5F4: C, 68.77; H, 5.62; N, 2.11 
Found : C, 68.67; H, 5.38; N, 1.92. 

20 mmm2A8 

4- [ (4- { (1 RS, 2 SR) -2- [ (6, 7-v?t Kp-5H-^:/)/ [a] [7] 
Ti^:5^1/y-l— f/^:^?/^^::!;^) T^y] -1-t KP=3rv'-3- [3- (1, 1, 2, 
2-xh7 7;v:^p:3^h=¥ix) ya^=.jU] yuM'M :7^y^v') ^^/w] 

25 N-{(1RS, 2 SR) -2-t Kp^v'-2- (4-fc KP^v^:7^cr/l^) -1- 
[3- (1, 1, 2, 2-x h7:7/l/;e-pai b^riy) ^>^v?;k] aif^/V} -6, 7- 
v^t KP-5H-^:/y [a] [7] Ty^u:y-l-t>^l^:^^f-^\^ (6 0 0mg, 

1 . 1 3 ^ y (DN. N-v't^ ^/VJtv/l^AT ^ K (20ml) V 
t7J>. (4 7 0mg, 3. 4 0 ^ P ^/l') fcj:04- (-/P^pt^/V) 
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/U(780mg, 3. 405!J ^M^. ^UX'^^m4 bfc„ HJS^S^tK ( 1 
0 0ml) T« U Wm^^/l- ( 1 0 0 m 1 X 2) T'tttti mHi^^:^. ^ 

v-y :^;y>'l-*7Ai5'a-7 fi/^:7^- (-^^ff-y : g^^^9^/U=4 : 1-2 : 1) 
5 -VmmU g^i^^^>'^-^^f->35^^S^^$-&X. (3 6 Img, 4 7%) 

*H-NMR(CDCl3) 5 : 1.90-2. 08 (2H, m), 2.10-2.24 (2H, m), 2.60-2.70 (2H, m), 2.78 
(IH, dd, J= 14,2, 10.4 Hz), 3.02 (IH, dd, J= 14,2, 4.0 Hz), 3.39 (IH, s), 
3.92 (3H, s), 4.60-4,80 (IH, m), 4.98 (IH, s), 5.13 (2H, s), 5.72 (IH, d, 
10 J = 8.8 Hz). 5.60-6.24 (3H. m), 6.90-7.18 (8H, m), 7.20-7.36 (IH, m), 7.38 
(2H, d, J = 8.4 Hz), 7.51 (2H, d, J = 8. 0 Hz), 8.06 (2H, d, J = 8. 0 Hz), 
IRv max™W:l719, 1640, 1613, 1586, 1510, 1437. 
mp 169-170*C 

•Anal. Calcd for CAF.NOg: C, 67.35: H, 5.21; N, 2.07 
15 Found : C, 67.19; H, 4.94; N, 1.83. 

mm 2 4 9 

(4- {(IRS, 2SR)-2-[(6, 7-i^t: Fn- 5 H-^^^ [ a ] [7]T 
y^u:^-l-yf^U:^jU:^^M r^yl \^n^iy-3- [3- (1, 1, 2, 

20 N- { (IRS, 2 SR) -2-fc Knds^v'-2- (4-t Kndri/:7^^/^) -1- 
[3- (1, 1, 2, 2-7" h7:7yw;tna: h^iX) ^V-JjV\ ai^f-zu} -6, 7- 
v?tKP-5H-^W [a] [7] T^^5^ W 5; K (6 0 0mg, 
1. IS^y^.'V) ©N, N-v^p^^yVTi^/VAT^ F (2 0inl) ^iJl^i^* U 
r^iN (4 7 Omg, 3. 4 0 ^ y^/U) j3j:0:/i3^@^^^^/K5 7 Omg, 3. 
25 4 0 5 y ^/l^) ^Ija^. SaT'|^«# LfCo RftM^TK (10 0ml) T^f^ 

mm^^^^ ( 1 0 0 m 1 X 2 ) x^mm l/c mmB^y^. mm-AWkximk^^u 

V^yy^- (-^dr1^>- : @^iJrc^/l.= 4 : 1) "C^MU mm^'^^l^-^^'^y 
-O^^jfi^^fH^^T. mm (16 7ms, 2 4%) %#fc„ 
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^H-NMR(CDCl3) 5 :1.30 (3H, t, J =7.2 Hz), 1.90-2.08 (2H. m), 2.12-2.24 (2H, 
m), 2,58-2.70 (2H, m), 2.77 (IH, dd, J = 14.1, 10.8 Hz), 3.00 (IH, dd, J 
= 14.1, 3.9 Hz), 3.48 (IH, d, J = 3.6 Hz), 4.28 (2H, q, J = 7. 2 Hz), 4.63 
(2H, s), 4.60-4.76 (IH, m), 4.96-5.06 (IH, m), 5.70-6.10 (3H, ra), 6.21 (IH, 
5 d, J = 11.7 Hz), 6.88-7.20 (8H, m), 7.26-7.38 (IH, ra), 7.38 (2H, d, J = 8. 7 
Hz). 

IRv max""cra-^:l755. 1645, 1613, 1588, 1512, 1449. 
mp 125-126'C 

Anal, Calcd for CajHsaF^NOe: C, 64.38; H, 5.40: N, 2.28 
10 Found : C, 64.15; H, 5.36; N, 2.02. 

mmm 250 

4- [ (4- { (IRS, 2SR)-2-[(6. 7-i;?t Kp-5 H-^Vi/ [a] [7] 
T^'^ v:/-l-l'/w;«;/uzl?=/u) T^y] -1-t Kndev'-3- [3- (1, 1, 2, 

15 m. 

4- [(4- {(IRS, 2SR) -2- [ (6, 7-i;?t Kt3- 5 H-^:/)/ [ a ] 
[7] T:y^W-\-^)Vlj)Vi^=.}V') T^y] -l-tKP^->-3- [3- (1, 
1, 2, 1~=T\yy)Vi>ruaL\.^^y) yai.z^/U] -fxi\^)V\ Va^J-l^V) y^^JU] 
(2 6 Omg, 0, 3 8 4 5: y ^/V-) (7)^ ^5^/— /^ (1 Om 1) 

20 mi^ 2 m^ykmit-r v u ^j>^:^mm (o. ssmi, o. 7 e^v ^/^) ^ap^. 
6 o'x:x*immwLrc. mm^im^mx^mtt ufcm. mm=^^/i- (100 
ml X2) -c-ttWLfcc mmm^:^^^t^ma^km^x'm^u m:^mm-^ 

(2 0 9mg, 8 2%) <^#fc„ 
25 iH-NMR(CDCl3) 6 : 1.90-2. 06 (2H, m), 2.10-2.26 (2H, m), 2.60-2.80 (2H, m), 2.77 
(IH, dd, J= 14.6, 10.6 Hz), 3.03 (IH, dd, J= 14.6, 4.4 Hz), 4.62-4.80 (IH, 
m), 4.99 (IH, d, J = 3. 6 Hz), 5.15 (2H, s), 5.75 (IH, d, J = 8. 8 Hz), 5.58-6.24 
(3H, m), 6.90-7.20 (8H, m), 7.20-7,40 (IH, m), 7.39 (2H, d, J= 8,4 Hz), 
7,54 (2H, d, J = 8.4 Hz), 8.12 (2H, d, J = 8.2 Hz). 
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IRv max'^W:1696, 1640, 1613, 1586, 1510, 1489, 1449. 
mp 190-191'C 

Anal. Calcd for C3jH3jF4N06: C, 66.96; H, 5.01; N, 2.11 
Found : C, 66.86; H, 4.88; N, 2.01. 

5 ^»J2 5 1 

(4- {(IRS, 2SR)-2-[(6, Kp-5 H-^^^^Z [ a ] [7]r 

:^^Ul^-l-^/U:^A^:^:=^M T^y] -1-t Kp'3e^v'-3- [3- (1, 1, 2. 
2-'rh7-7/i':^^^h^-y) •7=c=^jv\ -fxiMfVS y^^j^-y) 

(4- {(IRS, 2SR)-2-[(6, T-v't Fn- 5 H-<vy [ a ] [7] 
10 Ti/p^ l^>'-l-^/V;^>'W^'^/l') r^7] -1-t KP=3rv^-3- [3- (1, 1, 2, 

i-y-YjyjvUi-ri^^V^i^) :7cnc^/u] yntvw y^^J^^y) W^^'f-f^ (i 

OOmg, 0. 1 6 3^y^/U) (20ml) ^^^l^:2^^7k^>fk-:^ 

h y 'f7J>.imWL (0. 16ml, 0. 325U ^Mtl. SM-Cri^^^f Lfc« 
m^L^ 1 'mMmxm'kh Ufc^. g^^^^yl- (l O Om l X 2) -nm^ L/c„ 

15 mm.^ik^-^^nm^^w^-^'imx.. (MTK^-^^j^^v-e^^) ^i^n®* 

LfCo^®ii>^i/y;^;'^^V^:^7A^^^-?^>5^•77^-(--=¥1^y:g^^^f^/^=4 : 
l-g|^a^^/u-^i5fy-/>=l 0 : 1) T'lt$3L. i^^^^yw^^aeiJ-v^O^P^S^ 
^^•^T. B6«Ii^ (8 7mg, 9 1%) ^#fCo 

iH-NMR(CDCl3) 5 : 1.86-2. 04 (2H, m), 2.10-2.24 (2H, m), 2.58-2.70 (2H, m), 2.75 
20 (IH, dd, J =14.6, 10.6 Hz), 2.98 (IH, dd, J = 14. 6, 3.6 Hz), 4.50-4.96 (5H, 
m), 4.96 (IH, d, J = 3. 8 Hz), 5.58-6.20 (4H, m), 6.82-7.20 (8H, m), 7.20-7.40 
(3H, m). 

IRv max™W:l744, 1640, 1613, 1588, 1512. 

mp 119-120''C 

25 Anal. Calcd for CsiHjgNOeF^-0. 2H2O: C, 62.99; H, 5.01; N, 2.37 
Found : C, 62.82; H, 5.13; N, 2.32. 

N- { (IRS, 2 SR) -2-t Fp^v'-2- (3-t Kd drv/:7ai-/P) -1- [3 
-(1, 1, 2, 2-T h7:7/U^Dcnh^v') ^yi?/U2 -6, 7--J\lV 
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1) 3- {(IRS, 2 SR) -2-T^y-l-t Ka:3E-^/-3- [3- (1, 1. 2, 

2-ThvyMi=i:3^h^-» yatr;u} yzx.;—}V 

(IRS, 2SR) [3- (^^'i^yl';*-^^/) -3- [3 

5 -(1, 1, 2, 2-r b7>'>'^:ti3aihdE-i/) :7m=:/u] T'ni/-^:/-!-:^— /I' (5. 
5 0g, 12. 2 3 3: y^/U) (D^iJ'y— /l^ (1 0 0ml) 0%/-^yv^!> 

•b^h-^y-{v%:m\^xfkmm^. m.^w^\.. ^mm (4. 04g, 92%, 

10 ^/-yi') T-i»MU v^^yT^Ptf/i^^^-T-zi — -^^ef-viO^bS^fiLfCo 

^H-NMR(CDCl3) 5 :2.47 (IH, t. J = 12.6 Hz). 2.99 (IH, d, J = 13.5 Hz), 3.22 
(2H, s), 3.33 (2H, brs), 4.56 (IH, d, J = 3. 4 Hz), 5,88 (IH, t, J = 53.1 
Hz), 6.70-7.40 (8H, m). 
IRv inax™W:1586, 1487, 1456. 
15 mp ISO-lSlt: 

Anal. Calcd for C„H„F4N0j: C, 56.83; H, 4.77; N, 3.90 
Found : C, 56.73; H, 4.59; N, 3.79. 

2) N- { (IRS, 2SR) -2-t Kndf^ex-2- (3-t KP^i/^^ii^/V) - 
l-[3-(l, 1, 2, '2.-'fY=7y)\^iirn:x.yi^%/-)^V\^jV\a^^)V\-Q, 7 

20 -✓'t Kn-5H-^:/y [a] ry%\^y-\-l3 JVi^^^XY 

3- {(IRS, 2 SR) -2-T5:y-l-t Kp=^>^-3- [3- (1, 1, 2, 2 
-X h^>'/^:^oail.dri/) y:^:^)V\ -fxi^dM ya^J^jV (2. 8 9g, 8. 
04^y^/V) ©T-feh^MJ/U (SOml) 7-i>t: Kt3-5H-<:/ 

)/ [a] i^^n-^:7°x^--l-;^7yV^V^ (1. 5 1 g, 8. 0 4 5 ^ ^/l') *5J;tJ« 

25 1 -^^/W 3 - ( 3 ^/I'T %J-fn }f/U) :*/U7j?v?^ ^ K • mBM. ( 2 . 31 

g , 12. 0 6 ^ y ^/u) *3 itj* 1 -t =3ri/-<vy h V Ty-/U7^mm ( 1 . 

23g, 8. 04$y ^/U) ^Mx.X^mX'mWX:W Lfc„ Sli&^S^TK ( 2 0 0 m 
1) -C#^U i^^::^^/^ (2 0 0m IX 2) T'ttffi Lfc„ ttTO^l^S:^it. 
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1-1 : 1) T^iffiMU mm (2. 7 5 g, 6 5%) ^T^/l-'P r ^ t i^XW^io 
'H-MMR(CDCl3) 8 : 1.88-2. 00 (2H, m), 2.08-2. 18 (2H, m), 2.54-2.64 (2H, m), 2.74 
(IH, dd, J= 14.4. 10. 5 Hz), 2.98 (IH, dd, J= 14.4, 7.5 Hz), 4.07 (IH, brs), 
5 4.64-4.78 (IH, m), 4.86-4.92 (IH, m), 5.66-6.04 (4H, m), 6.72-6.80 (IH, m), 
6.84-7.28 (9H, m), 7.58 (IH, hrs). 
IRv max'^^cm-^:l636, 1588, 1520, 1489, 1453. 
Anal. Calcd for CagHjjjNO^F^-O. ZHgO: C, 65.34; H, 5.18; N, 2.63 
Found : C, 65.27; H, 5.34; N, 2.45. 

10 mmm2 5 3 

N- { (1 RS, 2 SR) -2-t Kp^->-2- (3-^ h 3^:^:7 -l- [3- 
(1, 1, 2, 2-y^hyy/l^:tna:.h^i^) ^'^'J^l^l ^"^M -6 , 7-i?\iV 

n-5H-^vy [a] [7] ri^^V'y-i-:^/i^^^-^% K 

N-{ (IRS, 2SR) -2-tKD^i/-2- ( 3-t ^v^^a^^/l^) -1- 
15 [3- (1, 1, 2, 2-r h^i/) ^l/t^/l^] -6, 7- 

;;^t Fi3-5H--<;/y [a] [7] T^^ V:/- 1 ^ K (4 0 0mg, 
0. 7 5 5 ^ y^/U) <DN, N-v^p^^/l^/l^/^Ar 5: K (15ml) ^m^^^:^ 
(3 13mg, 2. 2 7^y^;l') *3 j;tJ«3 iJ^fb^ ^>'^ (2ml) Mx.. 

mux'tmmwhti. s/sik^sttk d o om i ) x^mu s^i?^^^^ doom 
20 1X2) TtAWLfco ttfflt^^TK. i&sj^i&*:T*ws2kgfc#-L. nm. 

nmm (1 1 5mg, 2 8%) ^mtzo 

'H-NMR(CDCl3) 5 : 1.90-2. 06 (2H, ra), 2.12-2.26 (2H, m), 2.60-2.70 (2H, m), 2.79 
25 (IH, dd, J = 14.2, 10.6 Hz), 3.00 (IH, dd, J = 14.2, 4.0 Hz), 3.47 (IH, d, 
J = 3.6 Hz), 3.81 (3H, s), 4.64-4.80 (IH, m), 5.00-5.06 (IH, ra), 5.79 (IH, 
d, J = 8.4 Hz), 5.60-6.26 (3H, m), 6.80-6.90 (IH. m), 6.90-7.20 (7H, m), 
7.20-7.38 (3H, m). 

IRv max'^cra-i:l640, 1611, 1588, 1514, 1489, 1453, 1439. 
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rap 155-156°C 

Anal. Calcd for CsJO^^O^: C, 66.29; H, 5.38; N, 2.58 
Found : C, 66.06; H, 5.08; N, 2.36. 

mmm2 5 4 

5 (IRS, 2RS) -2-tKn^v^-2- (S-^a./^v'lf U v>^'-2-^/V) -1- 
[3-(l, 1, 2, 2-r h7 7/l':tP^h^v') ^^/v'/i'] 
t e r t --f^JV 

1) 2-7«^/w5-7ccydE^i/tfy 

6-p{^yHi°y v^V-a-;^— /l' (2 5. 2g, 2 3 1 ^ U -^tyl^) ©N, 
10 ;^/j^;^i^r^ F (1 00ml) ^^SlCt e r t--:/h^i^;»y »>A (2 5. 9 g, 
2 3i^u^/^) -^n^. ^M-eiBtrBl«#bfc. S«$r^^ra5fe#x N, N- 

v'pt^^/^jjs/l^AT^ K (l 0 0ml) T'^f^U HI^tI? (3. 7g, 5 8 ^ U -^e/I^) 
*5j;t;«>^a^^i^-^i^ (3 6. 3g, 23l5y^yV) i^^&DXL. 1 2 0T;-^«|^^ 
#bfCo KM^c^iJ^y-zv^inx.. :^^J^tr1r7-f h5igU 6^^7lc (5 0 0 
15 ml) T'WL> g^^^^/V (5 0 Om 1 X 2) X'ttffl tfc, tttHtS^TKs 

ma (3 1 g, 7 2%) <gr#fc:„ 

^H-NMR(CDCl3) 5 :2.55 (3H, s), 6.94-7.04 (2H, m). 7.06-7.40 (5H, m), 8.30 (IH, 
20 d, J = 2.4 Hz). 

IRv max^'cin-^:1603, 1590, 1574, 1483, 1385. 
Anal. Calcd for C12H11NO: C, 77.81; H, 5.99; N, 7.56 
Found : C, 77.51; H, 5.99; N, 7.41. 

2) ^-yz^;^%^\^^)^^^y-'i--)3)V'^^:ym. 

25 2-p«^/^-5-:7:cy^^yfc''y v?:^ (3 0g, 16 25y^yU) <D\^Vx^> (9 

0ml) i:^{biri/>^ (1 8. Og, i6 25y^/v) ^M^. 11 or 

A (3 0 Om 1) T'«L. 0. 2m^mk^mm. tKs ta?n^:S7KT*lii«fc?Jfc?f 
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(1 0. 1 g, 2 9%) ^#/Co 
'H-NMR(CDCl3) 6 :7.04-7. 18 (2H, nO, 7.20-7.54 (4H, m), 8.18 (IH, d, J = 8. 4 
Hz), 8.43 (IH, d, J = 2.6 Hz), 9.59 (IH, brs). 
IRv max"^cm"^:1705, 1574, 1489. 
5 mp 149-150'C 

Anal. Calcd for C12H9NO3: C, 66.97; H, 4.22; N, 6.51 
Found : C, 66.99; H, 4.04; N, 6.42. 

^-yzcJ^-y\^^)^J:y-'2.-^)Vif^:ym. (lOg, 4 6. S^JJ^^U) 
10 t Kp 77 ( 1 5 Om 1) {::n, N' -ti f\^-^=^}Vi^^ ^ ^V-jv (8 . 2 9 g , 

5 1. i^y^^k) sr^nx.. immmw^x^fc. Ri^^m^mM.-^x-mm. -^d. 

ym^y^iy%y;v-^V^i^^J>.m. {Id. 5g, 25. 6 ^ y^yi^) .^iflx.. 2B# 

{r-^^iy:mk=^'f-f\^=2 : 1) T-»^U (11. 2g, 7 6%) Sr# 

15 fCo 

'H-NMR(CDCl3) 6 :4. 19 (2H, s), 5.18 (2H, s), 7.00-7.50 (UH, m), 8.04 (IH, 

d, J = 8.8 Hz), 8.28 (IH, d, J = 3. 0 Hz). 

IRv inax'"W:l740, 1699, 1640, 1570, 1489, 1472. 

4) 3-':i-^y-3- {5~yaLy'3ri/}^])i;^:y-2-y(jU) -2- 13- (1, 1, 2, 
20 2-'rhyyMo^h'^-y) ^yz^/U] zfx:i^<>'^^yi^/u 

[3- (1, 1, 2, 2 -r-hyy ^1^:^X2 :x.hef-^y) y :^=.jV\ ^^J—jV (8. 
29g, 37. 0^ y^yV) (1 0 0ml) 

=/U (3. ISml, 40. 6 8 ^ JJ^/W *5j;tJ«h !J3i^/VT5>' (6. 1 9ni 
1,4 4. 4^y^/u) ^Mtl^ ^t&T*2^F^^#Lfc„ ^^#>tr6igU 
25 jiJ±||*b^V/U<*:^ii^LfCo 3-:tdry-3-(5-73.7dr^/fyv?^--2->r/W-) 
yp/N°>^-<i/-=^/I/ (1 1. 2g, 3 5. 15:|J*/1-) ©1, 2-v^p< h^Srv'J^iJ' 
>- (8 0 ml) ^?KiC7k*{k-^-hy (1. 4 1g, 6 0%}fitt, 3 5. l^y 

v^pJ b=3rv-:3^i5'^- (lOm l) ^^^?iTU mM^l dX,\C.X^mm^\.t^o 
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1X2) x-mmvfc. mmm^T^. mum^xm^m^i^. m:^mm-^^' 

f-:/:|^^a:^7^=4 : 1) xmULn&om (9. 3 2 g, 4 8%, fe^) ^#fc„ 

5) 3-t: (S-y^n/^^i/t-y v'>'-2-^/l-) -2- [3- (1, 1, 
2, 2-r h7"7/^::*-p^ h^v^) zfu/^l^m^l^''^/^ 

(4. 5 7g, 3 3. 6^y^/V) (Dv^ai^yvac-x/l' (10 0ml) 
^^i-7K*^l::*l>#-:^Ky IJ'^ (2. 5 4g, 6 7. l$y^/i-) ^;!JPX.T^MT' 
10 3 0^3^m#Ufco ^^»5*U 6m^3-;^:3ry-3- (5-7:ny dp^yfy 

-2->r>'l') -2- [3- (1, 1, 2, 2-v" b 7 h^^rix) ^yi^/W] -f u 

(9. 3 2 g, 16. 8^ y^/K M) (^v'^i^yu^— xyi^ (l 

0 0ml) mi^ 0 "ci^i-cinxiT 3 0 Lfc„ 1 ^^^mi^n^xw. 

f&Srihi?), ^MWTKX^^fq^. Hl:i7k (200ml) ^Jbx.. g^m^^/V' (50 
15 0 m 1 X 2 ) ir-tttij LfCo ttfflM^Tk^B j:U?tafB:fe:^T'» («W 

=3r■i^:/ : g^^^^/l-= 2 : 1-1 : 1) -Ci^MU (5. 0 7g, 5 4%, 

6) 3-fc Kn:^riX-3- (5-:7:^/dr^Xfc-y v'y-2-'ryV) -2- [3- (1, 1, 
20 2 , 2-r b^7/W;tP^ b^^ri/) ^Vi^/i'] 

3-t Kd^v^-3- (5-:7^7^v'fy v^^/-2-r/^) -2- [3- (1, 1, 2. 
2-x h 7:771^::^ nj^b^v") ^i/v'^v] T^nz-^V^^^/v^/W (5. 0 7g, 9. 
0 9 5 y^/K &^) /I/ (500ml) ^^{^I^ 1 0%ZN°7i^!i' 

* ( 5 0 %-^7K) ( 5 0 0 m g ) ^j!JBx.. 1 ^l£7K«^«ST-e««^^ Lfc„ 
25 V^^-fey-f hX'^iiU 5«mi^brg6^tl (4. 2 2g, 10 0%, M) ^ 

7) 5- (s-^^y^^v^fc-y v?y-2-f/^) -4- [3- (1, 1, 2, 2-7^ ^7 

7/^:^0^ h'^rv') -<:/-i?/U] -1, S-^^f'V'y v^i^-2-;e-:/ 

3-t FP=35^i/-3- (5-:7:3^y^i/'try S»'-2-Y/^) -2- [3- (1, 1, 2, 
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2-7^ h7:7/ix;e-n^ h^rv^) ^lyp;^-] ^P/^°>'i^(4. 22g, 9. Q7%V 
T-^'K (2. ISml, 9. ST^y^/V) i: bU^^/VT^i^ (1. 90^y^ 

13. e^y^/i^) ^M^. z^m&wm\^tz., tk do 

5 0ml) iSr*Px.Tg^^:i^^/l' ( 1 0 0 m 1 X 2 ) T*ttm bfc„ ttl±l?g?r 1 ^^m^^ 

j|^^:xf^/l.= 2 : 1-1 : 1) T-i^lSU S6«Ji^© (4RS. 5RS) fls (1. 0 
6g,i^mtt^5>. 2 5%) 33J;U« (4RS, 5SR)fls:(l. QAg.mmM 

10 ^\ 4 6%. --^^^iy-fm:^^;vx.^nm^) ^#:rc„ 

(4RS, 5RS) : ^H-NMRCCDCIj) 6 -.2.04-2.22 (IH, m), 2.53 (IH, dd, J = 
14.0, 3.4 Hz), 4.38-4.50 (IH, m), 5.12 (IH, s), 5.87 (IH, d, J = 8.4 Hz), 
5.90 (IH, tt, J = 53. 2, 3.0 Hz), 6.90-7.48 (lOH, nO, 7.54 (IH, d, J = 8. 4 
Hz), 8.39 (IH, d, J = 2.6 Hz). ■ 

15 IRv may^cm^--nU, 1588, 1574, 1487. 

(4RS, 5SR) 1$: : 'H-NMR(CDCl3) 6 :2.98 (IH, dd, J = 13. 6, 9.2 Hz), 3.28 
(m, dd, J = 13.6, 4.4 Hz), 4.20-4.34 (IH, m), 5.12 (IH, brs), 5.32 (IH, 
d, J = 5.4 Hz), 5.91 (IH, tt, J = 53.2, 3.0 Hz), 7.00-7.48 (IIH, aO, 8.38 
(IH, d, J = 2.4 Hz). 

20 IRv max'"'cm~4761, 1588, 1576, 1489. 
mp 87-88°C 

Anal. Calcd for CjjHiaFiNA: C, 59.74; H, 3.92; N, 6.06 
Found : C, 59.70; H, 3.81; N, 6.03. 

8) (4RS, 5RS) -2-;a-=^y-5- / )) ^^^-2-^ ;V) - 

25 4- [3- (1, 1, 2, 2-x hy^/v^tn^a^ h=3f-v') ^i/v^/u] -1, 3-:t^i^ 
yy v'y-3-:^;U/j^>i?t e r t-T'f^/l/ 

(4RS, 5RS) -5- (5-:7^y^v't''y v'>'-2-^7l-) -4- [3- (1, 1, 
2, 2-x b7 77V;e-DJc h^ix)^Vv'/v]-l-, 3-:^^-f-y^V i^y~2-:ty (1 . 
0 1 g , 2 . 1 8 5 y ^/V) (DT-^ h h y /l- ( 1 5 m 1) mmZ-H^^i:^- t e 
481 



wo 02/059077 



PCT/JP02/00532 



r t-'/^yV (5 7 Img, 2. 6 2 $ iJ^/l^) *3cfct>'4-N, N-y^ / =f-JU\i° ]) 

y (2 6. 9mg, 0. 2 2 5:y^/v) mMX' immmnLfz, Ri&m^ 

tK (5 0ml) (5 Om 1 X 2) T'ttHiLfco m\m^yi^. ft 

x^mm\^mm=^^;^-^^i-y.t^^w^^-^^x^ ^^^m d. 0 7g, 8?%) 

'H-NMR(CDCl3) 5 :l.44 (9H, s), 2.66 (IH. dd, J= 14.2, 7.4 Hz), 2.83 (IH, dd, 
J = 14.2, 5.8 Hz), 5.02 (IH, q, J = 7.0 Hz), 5.70 (IH, d, J = 7. 0 Hz), 5.88 
10 (IH, tt, J = 53.0, 3.0 Hz), 6.60 (IH, s), 6.76 (IH, d, J = 7. 6 Hz), 6.98-7.10 
(3H, m), 7.10-7,32 (3H, m), 7.34-7.50 (3H, m), 8,18 (IH, d, J = 3.0 Hz). 
IRv max'^'^cm-':l825, 1725, 1588, 1574. 1489. 
mp 113-114'C 

Anal. Calcd for CaH26N20tF4: C, 59.79; H, 4.66; N, 4.98 
15 Found : C, 59.75; H, 4.58; N, 4,90. 

9) (IRS, 2RS) -2-\i]^^ti^^y-2- {5-y3Ly^i/\fVi^y-2-^/U) 
-1- [3- (1, 1, .2, 2-Thyy/i^:tna^h^-y) ^^i;?/^] :ju^jU:fyjw<^ 
t e r t 

(4RS, 5RS) -2-^^y-5- {^-y J ]) i^y-2-^ JV) -4- [3 

20 -(1, 1, 2, 2-'rVyyjvirnzr.Y^%^)^y-y;v\-i, 3-:t^-f:/]} \^y 
-3-ylJ7U:^y^t e T t--f^/U (1. OOg, 1. 7 8 ^U'^t/U) (D;<^ 
(12ml) \L0. 5^^7K^^b:^^y !^3>©P«^5'/->'^^^K (4. 3ml, 2. 

13^9 ^txi^mmx 1 mmimi^fzo sjiS*si^7K ( 5 o m u m\ix.xm 
m^f-jv (5 Om 1 X 2) T'tttBLfco mmm^m^-km^x^wu m7\^ 
25 mm^v^^y^-^) ^JtJE®*Lfc„ mmm^mm=^f-^^-^^-^yt^hnmm^ 

^X^mm (0. 8 1 g, 8 5%) ^#fc<. 

'H-NMR(CDCl3) 6 :1.37 (9H, s), 2.58 (IH. dd, J = 14. 6, 5.4 Hz), 2. 78 (IH. dd. 
J= 14.6, 8.8 Hz), 4.10-4.30 (IH, m), 4.76 (IH, d, J = 5,6 Hz), 4.84-4.96 
(IH, m), 5.13 (IH. d, J = 9.0 Hz), 5.89 (IH, tt, J = 53. 0, 3.0 Hz). 6.90-7.10 
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(5H, m), 7.12-7.30 (4H, m), 7.30-7.48 (2H, m), 8.32 (IH, s). 
IRv max'^ciif^:1694, 1588, 1483. 
mp 129-130'C 

Anal. Calcd for CJJ7HJJ8F4N2O5: C, 60.44; H, 5.26; N. 5.22 
5 Found : C, 60.21; H, 5.23; N, 5.22. 

mmm 255 

N- { (IRS, 2RS) -2-t Ko^v'-2- {5-y zr./ ^-y\i°V JU) 
-l-[3-(l, 1, 2, 2-7^ h7:7/^:*-P^ h^^^) ^VS;'/!^] 3:5^/1^} -6, 
7-i?t Fn-5H-^>'y [a] [7] Ti^:?? I/i^-l-;&7^7j?=3ef-5 K 
10 (IRS, 2 RS) -2-1: Kt2dE^v'-2- (S-^ai/df^v-fy >'i^-2->f/V) - 

■ l-[3-(l, 1, 2, 2-7" h^^'/i^rtn^ h=3rv') ^^/^^;^] ^5^;^:^;;w-^5: 
t e r t -■T'^/l/ (300mg, 0. 5 6^V ^/u) ic h V 7/U;^-ng^®? ( 5 

(2 om 1 X 2) -cttfflbfco- mmm^mm'm:^x'm^u m^^m-^i:^ 
15 ^^y^j^) m^mm^\^t.o nmm<or±v=^vvji^ {2 0m\) 7- 

■i;>h Fn-5H-^:/y" [a] >'i^P--7"r-^-l-:*/i-4<v^ (1 0 5mg, 0. 5' 
6 ^ JJ ^71^) *5 ct t)« 1 -^i^^^/l'- 3 - ( 3 -i^;^ '^JUT 5 7 ^ n tVU) 5 K ■ 

iS^it (1 6 Img, 0. 84 5 3J*/l') *3j;0fl-t Kn:^r:X^:^yMJTy- 
^l'*:^!!^ (86ing, 0. 5 6 ^ y ^yv) ^M^Xm.UXn^m:W\^tz.. KJS?S=lr 
20 TfC (1 0 Om 1) X^9iU (1 0 Om 1 X 2) "Cam Lfc„ ttffl^^ 

mm^^yV-^^j^l3yJ>^^x:^-rV^yy>(- (-^drf-> : SI^^5^/p=2 : i) "C 

»MU mk^^^y^-^^^yt^hn^m^'^X^ nif^m (I4 0mg, 4 1%) 

25 'H-NMR(CDCl3) 5 : 1.92-2. 12 (2H, m). 2.18-2.30 (2H, m), 2.64-2.80 (3H, m), 2.94 
(IH, dd, J = 14.8, 9.6 Hz), 4.78-4.92 (IH, m), 4.96 (IH, d, J = 5. 4 Hz), 
5.02-5.10 (IH, m), 5.91 (IH, tt, J = 53.0, 3.0 Hz), 5.94-6.04 (IH, m), 6.30-6.44 
(2H. nO, 7.00-7.50 (14H, m), 8.34 (IH, d, J = 2.6 Hz). 
IRv max'^cnf^:1638, 1588, 1572, 1483. 
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rap 147-148°C 

Anal. Calcd for C34H3oF4N204: C, 67.32; H, 4.98; N, 4.62 
Found : C, 67.16; H, 4.79; N, 4,52. 

mmm2 5 6 

6 4--7/U:tv-N- { (IRS, 2RS) -2-t ( 5-:7a:y ^v't'y 

:y-2-^/u) -1- [3- (1, 1, 2, 2-y'hy'7/U:tu:c\.^i^) ^i^v^/U] ^ 

(IRS, 2RS) -2-t Kn:^rv'-2- {5-y :x,y 'iriyif D i^y~2-4 /]^) - 
1- [3- (1, 1, 2, 2-X h^E^e^) 'O'v'/U] ac5^/^;^;/W^5 

10 :/^t e r (3 0 Omg, 0. 5 6 5 U ^/l^) MJ ( 5 

(20ml X 2) T'ttmtfco atti?^^^fti^i£7kT'?5fc?^u mMM-^^ 

^"i^^J^) ^m&m^Ltc. m^m(DT±h=-hV^l' (20ml) .^?S{C4-:7/^ 

:^vi'ry^u:^:i}ji^:^i^Wtiioemg, o. 5 6 5; ])^/u) isia^i-j^^/v- 
is 3- (3-^'p{^/^7'5/7'P W ;«7/^>J?v'-r ^ K-it^ii (1 6 Img, 0. 8 

4^y^/v) *Jj;01-l: Kntdriy^^^y l.yxy-/i-7k» (8 6mg, 0. 5 

e^y^/i^) ^MK.xmux^lf^^mWLtc. s;^?»7K (loomi) T'%«^l. 

.St^i^^U ( 1 0 0 m 1 X 2 )X'ttffl Lfco ttffl^^Tk. l&?P:^:^T'Ilii5k^?t L. 

20 hi5^7 7^- (--^f-> : gt^ai5^7l.= 2 : 1) T-iW^L. 
l^^e^S^^^-tirT. (laSmg, 39%) 

'H-NMR(CDCl3) 8 :2.72 (IH, dd, J = 14.4, 4.5 Hz), 2.92 (IH, dd, J = 14.7, 9.6 
Hz), 4.88-5.00 (2H, m), 5.10-5.16 (IH. m), 5.88 (IH, tt, J = 53. 1, 3.0 Hz), 
6.55 (IH, d, J = 9.0 Hz), 7.00-7.60 (15H, m), 7.98 (IH, d, J = 8. 1 Hz), 8.10 
25 (IH, d, J = 8. 1 Hz), 8.34 (IH, d, J = 2. 7 Hz). 
IRv max™W:l642, 1626, 1601, 1586, 1535, 1485. 
mp 146-147°C 

Anal. Calcd for C33H25F5N2O4: C, 65.13; H, 4.14; N, 4.60 
Found : C, 64.99; H, 4.11; N, 4.53. 
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mmm 257 

(IRS, 2SR) -2-t: Ka=¥v'-2- [4- (fy ^;?^-2-^/v;^^v') -70:^=^ 
/V] -1- [3- (1, 1, 2, 2-7^ b7 7/^:tP^h=3f-v/) a^^J-jViJjV 
5: t e r t --/^/l^ 
5 1) 4- (t-y v^:/-2-r7U;^=ari/) ^a^^^'v'/^ 

4-t Kn^E^i/^S^i^^i^v^/^ (25. 3g, 111^ y^;l/) ON, N-v^p« 
^/^/J^/^AT5 K (6 0ml) ^?Slct e r t h =3f v':^; y i> A (1 2. 4 g, 
1 1 1 ^y^/i-) ^*Px.. ^iaT'lNp^m#Ufc„ 2->^a 
^t°yi;^>' (2 4. 5g, 1 5 5 5 y^/i') i3J:t>W*&* (1. 7 6g, 27. 7 

10 ^y^yv) *3j:t>'N, N-v'p^^yl^Tl^/l'AT^ K (8 0ml) <£rJPX.. l 2 O^CT' 
8B#P^^#Lfco SJSIS^iry-r ^fflV^-C6ii^s 6?K^?^@*L/c. a»t^ 
tK (SOOml) ^1i^7jmi=^f-f^ (SOOml) -ettffi Lfc„ ttl±l»*. ^fP 

y;i7^Vl';57^A^P-r hi/7 7^'-(--=^f-^:«^f-/^=l 0 : DT'ffl^L. 
15 g^^a:^/^-^^f-://0^6Wli&^^-&X. a» (2 5. 5g, 7 3%) ^#fce 
*H-NMR(CDCl3) 5 :5.36 (2H, s), 6.97 (IH, d, J = 8.4 Hz), 7.00-7.10 (IH, m), 
7.16-7.22 (2H, m), 7. 30-7. 48 (5H, m), 7.68-7.78 (IH, m), 8.08-8.16 (2H, m), 
8.18-8.24 (IH, in). 

IRv max'=«'-cm-^:1717. 1589, 1574, 1505, 1466, 1429. 
20 mp 68-69^: 

Anal. Calcd for C, 74.74; H, 4.95; N. 4.59 

Found : C, 74.90; H, 5.14; N, 4.67. 
2) 4- (t°y v?:/-2-r>'l-:^=^v^) ^S«SI 

4- (t-y v^^- 2-^/1-;^ df-v^) ^S^^^^v^/l- (2 4. 8g, 8 1. 55 y 
25 (D:x.^ ;-}V (SOOml) 1 0 A/;^^ ( 5 0 %^7fc) 

(2. Og) ^JPA. 7K««T> so-CTWWbfc. Rtt^^^-Y h^ffl 

4. 1 g, 8 0%) ^#fCo 

^H-NMR(CDCl3) 6 :7.04-7.20 (2H, m), 7.20-7.52 (4H, m), 8.18 (IH, d, J = 8. 4 
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Hz), 8.43 (IH, d, J = 2.6 Hz), 9.59 (IH, brs). 
IRv max*^cm-Ml682, 1599, 1588, 1570, 1508. 
. mp 175-176^ 

Anal. Calcd for CJi^O^: C, 66.97; H, 4.22; N, 6.51 
5 Found : C, 66.78; H, 3.94; N, 6.37. 

3) 3-:t=¥y-3- [4- (tfU v?i^-2-^7V:^-dri/) yvi/^ym^y 

4- i\i°Vi^y-2-^/l^:^^iy) (2 0g. 9 2. 9 5y^/V) ©-r b 

7tKP:7y:/ (300ml) {^N. N' -1U ;U:^^J\^-M ^ '^^/—/^ (16. 6 

10 g, 1 0 2 ^ v^M ^Mx.. immummmLtc. ^jt^^m^-^x^if^m^^. 
tiym'^/^yi>^^'^i!f^-i^^-^M {2 1 g, 5 1. 2^])^M ^M^. 2mm 

drf-^^:g^^rc^7l.= 2 : 1) -C'W$^U (2 0. 6g, 6 4%) 

^H-NMR(CDClj) 6 :4.03 (2H, s), 5.17 (2H, s), 6.90-7. 50 (7H, m), 7.70-7.88 (2H, 
15 in), 7.90-8.02 (2H, m), 8.10-8.24 (2H, m). 

IRv raax™W:l740, 1684, 1590, 1572, 1505, 1466, 1429. 
Anal. Calcd for C2iH„N04: C, 72.61; H, 4.93; N, 4.03 
Found : C, 72.48; H, 4.88; N, 4.06. 

4) 3-ir^y-3-L4- (\i°])i^>-2-4/l':t^i^) :73i^7W] -2- [ 3- ( 1 , 
20 1 , 2 , 2-r-hy y)V-^vL:x. h ^-y) ^vV'jv] -fn Aiy^^i^^'Jjv 

[3- (1, 1, 2, 2-7^ by :7/^;rn 31 b^s-i/) y a^:^;v] ^^j—jv (6. 
79g, 30. 351J (Dmi^^'^J^ (1 0 Om 1 ) m^KM-it^ ^ 
=/V(2. 5 8inl, 3 3. 3 5 ]J ^7^) *5 J;t)« M) ^^/l^T ^ ( 5 . 0 7ml, 
3 6. 4 5y^/i-) ^Mf 2W»Lfc<, ^»lr5iiU ^mtrWB 

25 g*Lp< v-zi-ft^^PMUfc^ ?,-:^^y~3-lA-{\f])^J:y-2-^jv:^^i/)y^ 
yxi^<l^m.-^y^J/U {I 0 Q, 2 8. 8^1'^/^)(0 1, 2-V'^V^>'^ 
(8 0ml) ^?g{C7K*<k-^-by 1>A (1. 15g, 6 0%^fitt, 2 8. 8 5 

-v?^ (10ml) ^?^Sr?^TU S«Sr6 Ot:iCT«l^^^^|iLfc„ 
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1 X 2) T'tttHLfco tttH^tTTK. mm^Mii^x'mik^^u (««^-^^" 
f-y : i^gfe3i^/i^= 4 : 1) -^mmLn^^ (13. og, 7 4%) ^mco 

5 ^H-NMR(CDCl3) 6 :3. 35 (2H, d, J = 7. 5 Hz), 4. 63 (IH, t, J = 7. 5 Hz), 5. 08 (2H, 
s), 5.88 (IH, tt, J = 53.1, 3.0 Hz), 6.98-7.20 (13H, m), 7.72-7.80 (IH. nO, 
7.96-8.02 (2H, m), 8.20-8.26 (IH, m), 
IRv inax""^cin"':l738, 1684, 1590, 1580. 

5) (2RS, 3RS) -3-}i Vxn^i^-S- 14- (\^Vi^y-2-^/U:i-^-y) 
10 :7:t=/^] -2- [3- (1, 1, 2. 2-x h7:7/^;tnj:h^v^) ^Vv^/l'] 

:^'fb§i^' (3. 19g, 23. 4^]} ^/I^) (D''J:x.-J-)y:y^—^}V (10 0ml) 

mk\z.im\\L-^ ^mi- hv^j^ n. 77 g, e?. ^/^) sr;!jp;tT^MT' 

SO^mWLtz^ ^mm^^i:L. ^mk^S-:^^y-3-.l4- (Ify v?>'-2-^/l' 
15 :t^-y) :7:3^=/k] -2- [3- (1, 1, 2, 2-T ^^:77^:^^cc^;ari^) ^^^i;? 
/l^] yoy-^^^^^'i;'/^ (6. 5g, 11. 7^])^/U) 7^/1/ (5 

0ml) M^ot:{c-c;!jii;i-c3 o^^^Lfco E}^^m\^im'&mm^Mx.xEm 

^IrJhJt). ^?q*W7X-e4'?B^. SIJItK (2 0 0ml) ^JBx.. (2 0 0 

m 1 X 2) T-ttWLfco mmm^7i^:isx.xj^ma±m^xm^u mTkmrn-^ 

drif>' : |^^rc^/V=2 : 1-1 : 1) T-ftiiU (4. 7 8g, 7 8%) 

^H-NMR(CDCl3) 5 :2.83 (IH, d, J = 3.0 Hz), 2,96-3,20 (3H, m), 4,84 (2H, s), 
4,98-5.04 (IH, ra), 5.88 (IH, tt, J = 53.2, 3.0 Hz), 6.88-7.30 (13H, m), 
25 7.30-7,44 (2H, m), 7.62-7.76 (IH, m), 8.16-8.22 (IH, m). 
IRv max'^'"cra-':l728, 1593, 1507, 1468, 1429. 

6) (2RS, 3RS) -3-t: KpdriX-3- [4- (t°y v>i^-2--ry^;t^v') 
•7:t.=-)V] -2- [3- (1, 1, 2, 2-r b7:7yV;*-pj^h^e/) -^V^^jVl -fu 
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(2RS, 3RS) -3-t FP=¥i/-3- [4- {\i°V y zt. 

^}V\ -2- [3- (1, 1, 2, 2 -X h 7 7^1^:^13^ h^E-iX) ^l^-JiVl -fn/<y 
^^yi;^;V (4. 99g, 8. 95^]J •=E-/V') (O^x.^ J (500ml) 
1 0 %^^° ^ v' ^ J^/BM ( 5 0 %-^7K, 5 0 0 m g ) <lr JUKs 1 MJEtK^^SSTT' 
5 2BtPBm#L/c„K^S»^7^ hT'5igU6«lftliL-Cg6«)J^(4. 5 0g, 

10 0%, mm ^ntc. ^i\^^miimm(D-^-td:(ORmKm^^fco 

'H-NMRCCDClj) 6 :2.90-3.10 (3H, m), 3.83 (IH, brs), 5.01 (IH, d, J = 3.0 Hz), 
5.87 (IH, tt, J = 53.0, 3.0 Hz), 6.86-7.16 (7H, m), 7.18-7.30 (IH, m), 7.40 
(2H, d, J = 8.4 Hz). 7.64-7.76 (IH, m), 8.14 (IH, d, J = 3.8 Hz). 

10 IRv raax™W:l717, 1597, 1508, 1470, 1431. 

7) (4RS, 5 S R) -5- [4- v^i/-2— r/l/:^^^^) :7:nri/U] -4- 
[3- (1, 1, 2, 2-x h^^'/l^^d-P^ ^:yv'/^] -1, 3-:t^-^y^]) 

(2RS, 3R S) -3-t Kodr->-3- [4- {\^)} 7ji 
15 c^/l'] -2- [3- (1, 1, 2, 2-r h7:7/w:;i-nji h^v^) 

^ (4. 4 9 g, 9. 6 5 5; P M) (Or- Yy^ Kp:77^ (6 0ml) W 
Mt-s v'73.^/W1^;^4^y/^Tv'K (2. 29ml, 10. G^U^/u) h y ^ 
^/I'T ^ ( 2 . 0 2 5 y ^yi^, 14. 5 5 y ^/v) ^iP;t. 2 ^MH&jISc Lfc„ 
S^&^g^;fe^cM^ tK (i o om i ) ^MTLXWfk^^^ji^ (1 0 om 1 X 2) -etttii 

20 Lfco ^mm^mmi^mi- h y "^atk^^^ ^^:^i^T'iii?>c»b. (is* 

- (-v^f-^-:g^i^ai^/W=2 : 1-1 : 1) T*)»^U mm^^T/i^-^^-^l^t^h 
S^S^^T. S6«)ife (3. 5 6g, 8 0%) ^#fCo 

iH-NMR(CDCl3) 5 : 2. 28-2. 44 (2H, m), 4.20-4.30 (IH, ra), 5.20-5.30 (IH, m), 5.81 
25 (IH, d, J = 7.5 Hz), 5.90 (IH, tt, J = 53.1, 2.7 Hz), 6.84-7.00 (3H, m), 
7.00-7.38 (5H, m), 7.39 (2H, d, J = 8.4 Hz), 7.68-7.78 (IH, m), 8.16-8.24 
(IH, ra). 

IRv max™'cm-':l753, 1589, 1508, 1489, 1468, 1431. 
mp 99-100^^ 
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Anal, Calcd for CzaHiaN^O^F^: C, 59.74; H, 3.92; N. 6.06 
Found : C, 59.60; H, 3.85; N, 6.11. 

8) (4RS, 5SR) -2-:^^y-5- [4- (If U v'>'-2-f /U^df-i/) 7^ 
c^^/l'] -4- [3- (1, 1, 2, 2-x h7 7/l^:^P3:h^rv/) ^i/i;?/^] -1, 3- 

5 :^=¥1^>'!Jv'>'-3-;^7/^^:/^t e r t->^^/l- 

(4RS, 5 SR) -5- [4- v?>'-2--l'/W:^dri/) :7^r^/I/] -4- [3- 
(1, 1, 2, 2-y'hyy/i^:tn:x^Y^-y) ^yx^/u] -1, 3~:t'^-fy])iyy- 
2-;t:x (3. 3g, 7. 145y^yU) ©T-fe MJ^l^ (5 Om 1) 
^^i>-t e r t-:/f^/l^ (1. 8 7g, 8. 5 6 ^ JJ *5 J;tJ«4-N, N-v'pt 

10 (8 7mg, 0. 7 1 % V ^M^. ^UX^l 55>^#bfCo K 

(1 0 0ml) ^M^. m^^^J^ (1 00ml X 2) T'ttffi Lfc„ ttttj 

a®i^Sr->'U*y/^;&7AiJ'n-^ h^7:7>f- (^aj^f-^/ : @^i|3i^;k=4 : 1- 

1:1) •r^mu\Mm=^'f-/\^^^-^yi)>him^t^x^ nmm i^. 4 eg, 

15 8 6%) 

^H-NMRCCDClj) 5 : 1.50 (9H, s), 2.67 (IH, dd, J = 14.2, 8.4 Hz), 2.89 (IH, dd, 
J = 14.2, 4.8 Hz), 4.72-4.84 (IH, m), 5.71 (IH, d, J = 7.0 Hz), 5.89 (IH, 
tt, J = 53.1, 3.0 Hz), 6.59 (IH, d, J = 7. 6 Hz), 6.66 (IH, s), 6.88-7.28 
(8H, m), 7.64-7.78 (IH, m), 8.16-8.22 (IH, m). 
20 IRv inax"^cm-i:l817, 1719, 1595, 1510, 1468. 
mp 123-124°C 

Anal. Calcd for C28H26N2O8F4: C, 59.79; H, 4.66; N, 4.98 
Found : C, 59.83; H, 4.68; N, 4.96. 

9) (IRS, 2SR) -2-t Kn^-i/-2- [4- {\f]}i^V-2-^i'V:^^i/) 
25 73.:^/^] -1- [3- (1, 1, 2, 2-r b7:7yU;tP^h^v') ^^i^jV] a:.=f- 

)V)3)VA % y^ t e r t --f'fjV 

(4RS, 5SR) -2-;^-dE^y-5- [4- (X3 i^^-^-^ JVi^-^i^) 

-4-[3-(i, 1, 2, '2.-^YJy)Virxi:3^\-^-y) ^y-Jjvl -\, ^-Hr^^ 

i/y v'i^-3-;«7/^4?i^^t e r t-^/f^/V (3. OOg, 5. 3 3 ^ U ^/V) 
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(2 0ml) ^;io. 5m'^7kmm'Vv^-i^(D/^y-/^mw (12. s 
ml, 6 . 4 ^ y ^Mx.m.wLV 1 mmmwi-tio Rmm\^:^ ( l O O m l ) 
»^-cg^^^^/K 10 0ml X 2) -ctttii {.tcommmt^maim/^x^m^u 

5 mi^^m^^Xmm (2. 6 7g, 9 3%) ^ntco 

^H-NMR(CDCl3) 6 :1.35 (9H, m), 2.64-2.80 (IH, m), 2.85 (IH, dd, J= 15.0, 4.2 
Hz), 3.23 (IH, s), 4.12 (IH, s), 4.64 (IH, d, J = 8.4 Hz), 4,93 (IH, s), 
5.89 (IH, tt, J = 53.1, 3.0 Hz), 6.92 (IH, d, J = 8.4 Hz), 6.96-7.10 (4H, 
nO, 7.10-7.20 (2H, m), 7.20-7.36 (IH, m), 7.38-7.46 (2H, m), 7.66-7.72 (IH, 

10 m), 8.18-8.24 (IH, m). 

IRv max'^'^cm-^:l696, 1590, 1574, 1507, 1468, 1431. 
■ rap 130-13 rc 

Anal. Calcd for C„]i2aFA0s- C, 60.44; H, 5.26; N. 5.22 
Found : C,' 60.36; H, 5.06; N, 5.23. 

15 «M2 5 8 

N- { (IRS, 2SR) -2-t Kndrv'-2- [4- (if}}i^^^-2-4/l^^'^iy) 7 
ai^/V} - l-[3-(l, 1, 2, 2-7" hyy/l^^u:i^h^iy) ^i^v^/l'] J^^/l^} 
-6, 7-^t Kn-5H-^i^y [a] [7] Ti^>? Wi^-l-J^/t'^K^f-^ F 

(IRS, 2SR) -2-t Kn:^rv'-2- [4- {yfVi>:^-2-^M^-y) 7ai 
20 ^^/l^l -1- [3- (1, 1, 2, 2-x h^:77U:^na^ h^ri/) aL-f-/]^i3 
/W-^^^^^t e r t-y^^-/^ (5 0 Omg, 0. 9 3 5: U ^/I/) MJ :7/t';e-p@^ 
m (10ml) 0°C-C-1 O^^^^Lfco '^'^P U B 

^oL^jv (3 0ml X 2) TttffiLfco mm.^m^^d^xim\.. 
w-^^;^i/^7A) mite®5feLfc:„ ^^#j©T-fe f (2 Cm 1 ) mm^ 

25 6, T-v't Kn-5H-^>y [a] •SXi5^l3^yx^^-l-;^/l'4^V^ (1 7 5mg, 
0 . 9 3 5: y =^)V) -^f^yw 3 - ( 3 -y^ ^fvr xJ-Z^n \£iv) -Xijvi^-y 

5: K -ii:^:^ (2 6 8mg, 1. 4 0 5 y^/W) *3j;t>'l-t KpdS^v'-<^^y h 
y ry-/^7KfP#) (1 43mg,0. 935 y^7V) ^^iPXLTMT-i^^^^^LfCo 
Sii&?^<Sr7k (15 0ml) T'#f?U §^^^5^/1- (100m IX 2) TttffiLfCo 
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1-1 : 1) t?3»MU S^^^/W-.dri^-^-^^bS^B^^^tT. B6<jtl (1 8 Im 
g, 3 2%) ^#fc:„ 

5 ^H-NMRCCDClg) 5 : 1.90-2. 08 (2H, m), 2. 10-2.24 (2H, m), 2.60-2.70 (2H. m), 2.82 
(IH, dd, J = 14.6, 10.6 Hz), 3.04 (IH, dd, J = 14.6, 4.0 Hz), 3.71 (IH, d, 
J = 3.4 Hz), 4.62-4,80 (IH, m), 5.00-5.08 (IH, m), 5.60-6.20 (2H, m), 6.23 
(IH, d, J = 11.6 Hz), 6.84-7.20 (lOH, m), 7.20-7.38 (IH, m), 7.48 (2H. d. 
J = 8.4 Hz). 7.64-7.76 (IH, m), 8.16-8.24 (IH, m). 
10 IRv max™W:1644, 1590, 1507, 1468, 1429. 
mp 160-161°C 

Anal. Calcd for C34H30F4N2O4: C, 67.32; H, 4.98; N, 4.62 
Found : C, 67.09; H, 4.96; N, 4.56. 

mmm2 5 9 

15 4-:7/l^;t-p-N- { (IRS, 2SR) -2-t Kn=¥i^-2- [4- (t'yi^i^-2- 
y:^z^jV\ -l-[3-(l, 1, 2, 2-r b7:77U:tnai hdrix) ^ 

(IRS, 2SR) -2-t Kn=^i/-2- [4- iyf^) ^J^:y-2-^ fVyt^^i/) 
=^)V\ -1- [3- (1, 1, 2, T.-'rVyyfVasrxiauY^^y) ^:y^JjV\ 
20 /W^^^'S&t e r t-:f^/W (5 0 Omg, 0. ^ Z =^)V) XZ-Y"^) y jVUrn^ 
^ (1 0ml) 0"C-X?1 05>«#bfc„ SjemiSfP«7KT"f fP U 

(3 Om 1 X 2) T'ttfflLfCo ttm?SSrta»:ft4l[7KT'gfc?^ mm. (» 
ESI-r^^iXl^^) Wmm^^X.fz.. mm(Dr± h::iMJ/K20inl) ^^{H 
4-y;u:tvi-)~y^u:^:fy;U:^ym (1 7 7mg, 0. 9 3 ^ U^/l^) *3j;t)«l- 
25 ^i^/U- 3 - ( 3 5 y -/P tVP) ^ K • ( 2 6 8 m g , 

1 . 4051; ^ji^) id^n 1 -t fp dr-^-<vy f y r y-zi^TfcfPt; ( 1 4 3 m g , 

0. 9 3 ^ y ^/u) ^Mk.xmM.x^m^m.wvti„ m^m^Tk (i 5 om i ) 
f?u it^^^/i^ (1 0 Om 1 X 2) xmmLfz. mmm^:^. mai^mjkxmdz 
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J>,^n'^hifyy^- : g^^^^^i-= 4 : 1-1 : 1) T'l^MU 

Jc^;^-^dri^>'^^fe||:^H^$■^X. g6^#J (3l2iiig, 5 5%) ;lr#fc„ 
^H-NMRCCDClj) 6 :2.88 (IH, dd, J = 14.4, 10.8 Hz), 3.11 (IH, dd, J = 14.4, 
4.2 Hz), 3.59 (IH, s), 4.76-4.90 (IH, m). 5.08 (IH, s), 5.88 (IH, tt, J = 
5 53.1, 2.7 Hz), 6.05 (IH, d, J = 7.8 Hz), 6.90-7.10 (3H, m), 7.10-7.22 (6H, 
m), 7.22-7.38 (IH, m), 7.40-7.60 (4H, m), 7.64-7.74 (IH, m), 7.84 (IH, d, 
J = 8.4 Hz), 8.07 (IH, d, J = 8. 1 Hz), 8.14-8.20 (IH, m). 
IRv max^^cm-^aTlS, 1644, 1597, 1508, 1468, 1431. 
mp 176-177t: 

10 Anal. Calcd for CssHasNAFs'l- OH2O: C, 63.26; H, 4.34; N, 4.47 
Found : C, 63.41; H, 4.07; N, 4.57. 

(IRS, 2SR) -2-tKn^^^-2- [4- (1^1) v'^z-S-^/V^^-^ix) y :^=:. 
/v]-l-[3-(l, 1, 2, 2-7"b7:77i';a-nj:b^i/) ^i/v?7V] 
15 ^ ^yW. text -^'fJfV 

1) 4- {\f]}^Jiy-s-^;v-t^i/) ^S^^-o-v^/i- 

4-t Kn^s^-i/^SW^^v^/l' (2 5. 0 g, 110 ^ ]) *7^) ©N, N-J^^ 
^/^tM/I^AT^ K (6 0ml) mWi^t e r t--f Y^-y^ ]} ^ J>> (1 2. 3 g, . 

iio^y^/i-) mvix.^ mMx-i^frnwi^frLo ^m^w^m^^. 3-:/p 

20 ^h°yv?^-(2 5. Og, 1 1 05U*/V) *5j;t)f^i^* (1. 7 6g, 2 7. 2 

joJ;U?N, ^-J;^^;V7is7VJUr^Y (8 0ml) ^Mx.. 12 0°C-e 

mmww\^f^o mm-k^y-i vm^^xhmk. hWL^w&n^\^f^o a^tii- 

ii^ (5 0 0ml) ^M7mm^f-J^ (5 00ml) TttHi tfc„ ttffl^^Tfc. fm 

25 ^iJ^/vloyJ^^^n-^hifyy^- (^^i^>' : 1 0 : 1-2 : 1) 

T'fflMU S» (18. Og, 5 4%, mm ^#fCo 

^H-NMR(CDCl3) 6 :5.36 (2H, s), 6.96-7.06 (2H, m), 7.26-7.50 (7H, m), 8.04-8. 12 
(2H, m), 8.46 (2H, brs). 

IRv max™W:1717, 1605, 1574, 1505, 1474, 1424. 

492 



wo 02/059077 



PCT/JP02/00532 



2) 4- {}^'Vi^y-3-^M^iy) 

4- (h°y v^i/-3-'l'7^;d-^i/) (1 8. Og, 5. 9 0 5,V 

^/U) <^:ii^y^7i, (300ml) S^fC 1 0%/-«7v'«>A/^* (5 0%#7K, 
2. Og) <l:^n;t. TK^^ttlTs 8 0lCT'««*^Lfco ^f&^^^-fey-T bMV^ 

( 1 1 . 2 g . 8 8%) 
^H-NMR(DMSO-de) 6 :7. 10 (2H, d, J = 8.8 Hz), 7.42-7.66 (2H, m), 7.98 (2H, d, 
J = 8.8 Hz), 8.47 (2H, s). 
IRv max'^W:I690, 1597, 1574. 
10 mp 204-205°C 

Anal, Calcd for CizHsNOj: C, 66.97; H, 4. 22; N, 6. 51 
Found : C, 66.88; H, 4.15; N, 6.42. 

3) 3-;t=3ry-3- [4- (f yi^:/-3-^/^;d-ds-e/) 7^=^^] 

15 4- (lfVi>>'-3-^/l^:t^i^) (11. 2g, 5 2. 0 ^ U ^/V-) (D 

xF^tKn:7^V (160ml) iCN, N' -1i}/U:^=^/Wj^ (9. 
2 8 g. 5 7. 3 5 y^/U) trAn;t. 3^TOm«Ufc„ RM&^ig.^T'^^^ 
V^^y^:/v';W^;!^v'>>A^ (1 1. 7g, 2 8, 6^y^/v)'§rJn 

20 77^- (--=3r-y->:g^^ai^/^=l : 1) -tri^^U e^ljtJ (1 4. Ig, 7 8%) 

'H-NMR(CDCl3) 6 :4.02 (2H, s), 5.20 (2H, s), 6.94-7.08 (2H, m), 7.30-7.48 (6H, 
m), 7.90-7.96 (2H, m), 8.40-8.52 (3H. m). 

IRv max'^W:l740, 1682, 1601, 1574, 1505, 1473, 1424. 
25 4) 3-:^^y-3-lA- {\f3Py-3-^}V:t^-y) yz^=.;V]-2-iZ- {1, 
1, 2, 2-v-VyyMx2:z.Y^i/) ^:/iP;y\ :p^a/N°V^^Vv'/u 

[3- (1, 1, 2, 2-7^ h=3rv') :7 3i:::i/V] (4. 

9 7 g, 2 2. 2 5 y^/l') (Omk^f-JV (10 0ml) ^m^M.i\:,:^ ^ 1^:^/^!^^^ 
c:iyu(l. 87ml, 24. 2 ^ y */U) *5 j;tJ« h y J^5^/^T 5 (3 . 65ml, 
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^/l'] 7'o/-?>'^^i/t^;V (7 g, 2 0. 2^y^;U) (^1, ^-^^ :^ 

y (8 Oml) ^^{C;^C^ik:-^MJ >>.^ (806mg, 60%?fti4, 20. 2 5 U 

v^p^ h^fi/^iJ^^ (10ml) ^»?iSTL. S;:S?S^6 0°Ci::x«»LfCo 
mM^^'^'mmiW^h Ixfc^. ^^SW7Kt?1'flJL. g^^^^/i^ (3 0 Om 
1X2) T*^*mufco ttmSK^IrTK. ^5fi]:feaa7K-T?WS?>ci5fc^^U fl:^ kWmWc^.if 

10 "^V -Mm-^^^JV^I : 1) t?»^Li6f|i^ (6. Og, 5 4%, mtS) 

'H-NMRCCDClj) 6 :3. 35 (2H, d, J = 7. 6 Hz), 4. 60 (IH, t, J = 7. 6 Hz), 5. 08 (2H, 
s), 5.88 (IH, tt, J = 53.0, 3.0 Hz), 6.90-7.40 (13H, m), 7.86-7.98 (2H, m), 
8.40-8.52 (2H, m). 

IRv inax™W:l740, 1684, 1601, 1574, 1505, 1473, 1424. 
15 5) (2RS, 3RS) -3-t Kpd5-i/-3- [4- (If y i;':/-3— f/l';^-'¥V) 
73.=/^] -2- [3- (1, 1, 2, 1-'r\-yy/v:^u:^V^-y) ^V^Pjv\ -yyi 

WCM^ (2. 95g, 2 1. 65JJ (0-J'aL^)V:xL^=TJV (10 0ml) 

Wm!Lim\^iir^'^n-f- MJC^Ad. 64g, 43. 35:!J ^)V^ -^nTiXW^-^ 

20 3 0 'i^mw ufc„ ^mii-^^=^ ^^^31 3 -ir^y- 3 - [ 4 - ( f y i^v- 3 

t^-y) -2- [3- (1, 1, 2, 2-x h 7 7/i^;^-pai h^rv-) -Ov^ 

}V\ -Zfuz-^y^-^l/i/jv (6. Og, 10. 2>%^)=^}V, ;M) (Dv^Jif-z^o^— 7" 

(5 Om 1) ^?g?ro'ci;:Tinx.-r3 Q^m^\.fz.„ mmx^x'mmk-^n^ 

TK*&tr±)s?)s ^MW7KT't^'5ftJm. MIJItK (2 O Om 1) 5|rJBx.. (2 
25 0 Om 1 X 2) Tttffl LfCc ttm^^7K*3 J;t)«iSfP:^:&'lci?Sfc^L. ^j^ iWm 

^•T^':^vV">A) ^^^ra^feLfc. MtJ^v-y *y/^;&7A:5'n-r ^^^■7:7^- 
(--drf-:/ : g^^:3i5-/l.= 2 : 1) T'MMU S^^^^5"/^-^=^i^^-;6^bS|i^H^0^ 
•^TB6«J#? (3. I3g, 7 3%) 

'H-NMR(CDCl3) 5 :2.92-3.14 (4H. nO, 4.86 (2H, d, J = 3.3 Hz), 5.03 (IH, s), 
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5.88 (IH, tt, J = 53.1, 3.0 Hz), 6.90-7.08 (7H, m), 7.18-7,32 (6H, m), 7.36 

(2H, d, J = 8.4 Hz), 8.34-8.40 (2H, m). 

IRv inax'®W:1730, 1611, 1576, 1507, 1478, 1451, 1426. 

mp 120-122'C 

5 Anal. Calcd for C30H25NO5F4: C, 64.86; H, 4.54; N, 2.52 
Found : C, 64.91; H, 4.75; N, 2.56. 

6) (2RS, 3RS) -3-fc Kndev'-3- [4- {\f}}i^y-3-4jU:t^iy) 

-2- [3- (1, 1, 2, 2-y'hy-7y]^:t\^:^h'^iy) ^y-J/l^l Zfn 

10 (2RS, 3RS) -3-t [4- (t°y i^>'-3--Y/^;ii-^v^) 

=71^] -2- [3- (1, 1, 2, h9:7/l/;tnac hdr-:x) ^^v^/l^] -^PX^- 

^^yi^/U (3. OOg, 5. 3 8 ^ y^/I^) O^i?-/— (2 0 Om 1 ) 
10%/^•7i^!^'A/^* (5 0%#7K, 3 0 0mg) 1 ^JBE7K*«TT' 

immmwLfco Rmm^±.y4 hx^smu ^m^i^mvxnmm (2. sg, 
15 100%, mm) trmtco ^it-^mm$i(oi^-^^^(DE}^^im\^^f^o 

^H-NMRCCDCla) 5 :2.92-3. 10 (3H, m), 5.05 (IH, m), 5. 88 (IH, tt, J = 53. 0, 3.0 
Hz), 6.96-7.16 (5H, m), 7.20-7.48 (5H, m), 8.20-8.32 (2H. m). 
IRv max™'cm"':i711, IBll, 1578, 1507, 1480, 1427. 

7) (4RS, 5SR) -5- [4- U 3 — f /i-;^=¥v^) 7:^=/^] -4- 
20 [3- (1, 1, 2, 2-7" h 7 7yl^;rnj^h^r v-) -1, 3-^^"^-/}) 

(2RS, 3RS) -3-t Ka:^v'-3- [4- (t°!J v^V-3-l'y^;r=3rv') y zr. 

-2- [3- (1, 1, 2, 2-x h^v/) ^VJ^}V\ >^P/^"^' 

(2. 8 3g. 6. 0 8^y^;K fe^) (Oy- \ y \i xiy y (10 0ml) 
25 Wi\^. ^^JVa^y^i^'^) jvy-y^ {\. 4 4 ml, 6. 695y^/V) hV^ 
:^^JVT 5 (1 . 2 7 ^ y ^JV, 9 . 1 2 ^ y ^M^. 1 B#»M?i L 

fc„ m^^im^lk. tK ( 1 0 Cm 1 ) »x.T@^^^^/l- ( 1 0 Om 1 X 2) 

;^cfiS^-ri/^.v^>j^A) ^^^OT^LfCo M#»^v'y;?/^^^;*7-£^i5'n-7 hi5^7:7 
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f^s^^B^-^T. n^m (3. 5 6g, 7 3%) ^mc. 

'H-NMR(CDCl3) 8 :2. 24-2. 42 (2H, m), 4.22-4.32 (IH, m), 5.12-5.22 (IH, m), 5.80 
(IH, d, J = 7.8 Hz), 5.90 (IH, tt,. J = 53.1, 2.7 Hz), 6.89 (IH, s), 6.96 
5 (IH. d, J = 7.8 Hz), 7.00-7.18 (3H, m), 7.26-7.40 (5H, m). 8.18-8.24 (2H, 
m). 

IRv max'^cm"':l759, 1613, 1576, 1508, 1478, 1424. 
mp 123-124t; 

Anal. Calcd for CzsHwNzO^F^ : C, 59.74: H, 3.92; N, 6.06 
10 Found : C, 59.60; H, 3.85; N, 6.11. 

8) (4RS, 5SR) -2-^^y-5- [4- i?y-3-^ /U:^^'^) 

-4- [3- (1, 1, 2, 2-xh7 7/W;^na^b:3^V) -1, 3- 

y ^^ly- 3 -•)} t e r t --f^jv 
(4RS. 5SR) -5- [4- (t^V i:^>-3-^ /l^:t^-y) y a^^jU] -4-.[3- 
15 (1, 1, 2, 2-x h 7:7/1^:^ p:n^d{-i/) ^i^j;?/!,] -1, Z-ir^^^/W^y- 
2-:^V (1. 8 0g, 3. 8 9 5: y^/l^) OTir h y/l/ (4 Om 1 ) 
-i^i^i^- t e r t -T'fr/l' (1. 0 2g, 4. 6 7 ^ U ^/l') *3j:t/4-N, N- 

^;v\f yt;?i^(47ing. 0. 395y ^ipx.. m.mx* 1 Lfco 
KJE&?^li::7fc (1 0 Om 1 ) ^iB^s (1 0 Om 1 X 2) T*tttfiLfc„ 

1-1:1) x^mm\.mm:^^jv--^^-ti^fi^hmm^^^x^ mm d. s 7 g, 

8 5%) ^#fco 

^H-NMR(CDCl3) 5 :i.51 (9H, s), 2.65 (IH, dd, J= 14.2, 8. 8 Hz), 2.93 (IH, dd, 
25 J= 14.2, 4.4 Hz), 4.76-4.88 (IH, m), 5.69 (IH, d, J = 70 Hz), 5.91 (IH, 
" tt, J = 53.0, 3.0 Hz), 6.58 (IH, s), 6.66 (IH, d, J = 7. 6 Hz), 6.84-7 04 
(3H, m), 7.08-7.20 (3H, m), 7.26-7.36 (2H, m), 8.36-8.44 (2H, m). 
IRv iiiax"^cm-^:l819, 1721, 1613, 1578, 1508, 1476, 1424. 
mp 146-147t; 
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Anal. Calcd for C28H26N2O6F4: C, 59.79; H, 4.66; N, 4.98 
Found : C, 59.83; H, 4.65; N, 4.84. 
9) (IRS, 2SR) -2-t [4- (fy i^^y-S-f/l'^r'^f v-) 

-1- [3- (1, 1, 2, 2-7-hyyjU:^n:j^Ye^i/) ^yi?/U] a:^ 
5 /Uitj/U/< 5. t e r t -'/'f-iV 

{4RS, 5SR) -2-;t^y-5- [4- {\^'^) ^y-y-'i-^ )V±^^y) y :^^7V\ 
-4-[3-(l, 1, 2, 2-x f-drzX) ^>'v'7^] -1, 3-;^-^f- 

^/'<)-Jy-^-%}Vi^yWL\. e> r 7 0g, 3. 0 2^U^7V)<D;^ 

10 m 1 , 3 . 6 3 ^ y ^^JV) ^n^W&.-^ 1 mWiWfi- bfc„ Kf&?SlC7K ( 1 0 0 m 1 ) 

»;ir@^^:3^^y^(l 0 Om 1 X 2)T-ttffl Lfc. ttM^^|p:^:^7jc-e^i^L. 

e)Slt^$-&XB6{j#J (1. 3 9g, 8 6%) . 

^H-NMR(CDCl3) S:1.35 (9H, s), 2.60-2.84 (2H, m). 3.45 (IH. s), 4.02-4.16 (IH, 
15 m), 4.63 (IH, d, J = 8.4 Hz), 4.93 (IH, s), 5.90 (iH, tt, J = 52. 8, 3.0 Hz), 
6.96-7.10 (5H, in), 7.24-7.34 (3H, m), 7.41 (2H, d, J = 8.4 Hz), 8.34-8.44 
(2H, m). 

IRv max™'cm-':i698, 1576, 1505, 1478. 
mp 123-124"C 

20 Anal. Calcd for C, 60.44; H, 5.26; N, 5.22 

Found : C, 60.24; H, 5.45; N. 5.15. 

•mm 2 6 1 

N- { (IRS. 2SR) -2-t Kp^v^-2- [4- {.\^^) -Jy-^^-y^ jVir^l/) y 
-1- [3- (1, 1, 2, 2-T b77;V;j-U3Ll.drV) ^y^:>)V\ 
25 -6, r-v't Kn-5H-^:/>/ [a] \.T[ ry%\^y-\-1:})Vi^^^%Y 

(IRS, 2SR) -2-tKD^v'-2- [4- {\^^) ^^y-?,-^ JVi^^l/) y 
-1- [3- (1, 1, 2, •2.-'rVyy)V:^u:y^Y^y)-<yi/jv\3L^)VXi 
/W?5::/^t e r t-T'^^/l^ (5 0 Omg, 0. 9 3 ^ y h y 
m (1 0ml) ^My^^ Ot^T'l O^^ft^LfCo ^fS^^fi^^PfiWTKTli^PU @^ 
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(3 om 1 X 2) x-mmLfc. mm^mm±m^xm^u w (^7X 

6, y-v't KP-5H-^i^y [a] ^/^i' P^7'xi^-l-:«;/l'33?:/^ (l 7 5mg, 
0 . 93^1; ^/U-) -toXXJ^l -=^^fV- 3 - ( 3 -v^ p« ^/I^T ^J-fu ^}V) -jj/V^-J 
5 K -Jtmit (2 6 8mg, 1. 4 0^ y^/l^) *5j;t>*l-t Ka:3E^iX^^^y b 

y r y-zi-TRfP^) (143mg, 0. 93$y */tx) ^J!jPx:T^M-e«» Ufc„ 
S«^7K (1 5 Om 1 ) T*%^U (1 0 Om 1 X 2) -C'ttW Lfc. 

10 i-mk^^'tM x^mmu mk^^^y^-^^^i^t^hmm^^^x^ mm (3 1 

. 7m g, 5 6%) '^#fc„ 
iH-NMR(CDCl3) 6 : 1.90-2. 08 (2H, m), 2.10-2.28 (2H, m), 2. 60-2.70 (2H, m), 2.81 
(IH, dd, J = 14.8. 10.2 Hz), 3.02 (IH, dd, J = 14.8. 4.0 Hz). 3.97 (IH, s), 
4.60-4.80 (IH. m), 5.00-5.08 (IH, m). 5.60-6.18 (2H, m). 6.21 (IH, d. J = 
15 11. 8 Hz), 6.90-7.20 (8H, m), 7.20-7.40 (3H, m), 7.40-7.52 (2H, m), 8.35 (2H, 
■ s). 

IRv max'^"^cm"^:1642, 1613, 1576, 1505, 1478, 1426. 
mp 133-134t: 

Anal. Calcd for CwHaoF^NA: C, 67.12; H, 5.00; N, 4.60 
20 Found : C, 66.98; H, 4.85; N, 4.61. 

2 6 2 

A-y;Virn-J<l- { (IRS, 2SR) -2-t KPdr:X- 2- [4- (t""yv':/-3- 
^a^^/V] -1- [3- (1, 1, 2, 2-7^ h7:7/U:*-n;chdri/) ^ 

25 (IRS, 2SR) -2-t Kp^v'-2- [4- (f U 3-r/l':t^i^) 7a: 

=-/V] - l-[3-(l, 1, 2, 2-7" h 7 7/1^:^13 :x h^s^v-) ^^/v^/k] 
/W^'5>^t e r t-:/^/V (5 0 Omg, 0. 9 3 ^ y ^/W) MJ :7y^;^-ng^ 
^ (1 0ml) orr-l 0^m#tfCo ®^?^^ISSl*#7KT*Ef5fi] U SI 

(3 Om 1 X 2) X^mLfz. ttW^^MB^i^T'gfei^L. (^IStK 
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4-yju:tti'j-y^uyjt}/u:^i^m (i 7 7ms, 0. 9 3 5: y ^/I/) *5J:t>'l- 
31^/1^- 3 - ( 3 -i^;^ ^/UT 5 y y n tW) :«7/l'#v?>r ? K • ( 2 6 8 m g , 

1. 40^U^/U')*5j:tKl-t Kp=3rv'^:/y byT>^-yV7K^t) (1 4 3mg, 
5 0.9 3 5 y^/l-) >lrAnx.-C^?t-X?iji|^g|^LfCo SJS?S^7K (150ml) 

f^L. (1 0 Om 1 X 2) T'ttW Lfc. ttttilf^^^k^ tSffl:fe*lL7K"elli^ 

Ai^a-rh^77^- {-^^^l^ :mk=^'f-JV=A ; 1-1 : 1) T'l^MU 1*®^ 

ai^/W-^d(^f-:/;5^bff^^$^-C. (3 4 7mg, 6 1%) ?r#fCo 

10 'H-NMRCCDClj) 5 :2.89 (IH, dd, J = 14.6, 10.6 Hz), 3.12 (IH, dd. J = 14.6, 

4.0 Hz), 3.59 (IH, s), 4.70-4.90 (IH, m), 5.14 (IH, s), 5.91 (IH, tt, J = 

53.0, 3.0 Hz), 6.00 (IH, d, J = 8.4 Hz), 6.90-7.65 (14H, m), 7. 88 (IH, d, 

J = 8.0 Hz), 8.11 (IH, d, J = 8.0 Hz), 8.41 (2H, brs). 

IRv niax'^cm"^:1642, 1626, 1582, 1505, 1480, 1426. 
15 mp 183-184^: 

Anal. Calcd for C33H25F5N2O4: C, 65.13; H, 4.14; N, 4. 60 
Found : C, 65.03; H, 4.01; N, 4.35. 

^JifeM2 6 3 

4-:7/l':^P-N- { (IRS, 2SR) -2- (3-7/U;^n 7^1— />) -2-fc Kp^s^ 
20 v'-l- [3- (1, 1, 2, 2-7^ h7:77U;^OJ: hdrv") ^i^i;'^^] ocf^yH -1- 

(IRS, 2SR) -2-r5:/-l- (3-7/l':tP:73i=i/l-) -3- [3- (1, 1, 

2, 2-7" h^^yU^P^ h^i/) yzx^^-jV] yu/^l^-l-lt^/l^ (3 0 0mg, 
0. 8 35y^/U) (DT±h=^h]}/l' (2 0inl) m^\Z.4-yjl^:tvii-'7d^uy 

25 (1 5 6mg, 0. 8 3 ? y ^yU) *5j:tJ« l-3:5=->'^-3- (S-v^T^^/P 

T^Jzfvi tVw) :fy/Uy^i^4 5 K • (239mg, 1. 255y jo j; 

t>'l-t KP=3r>'-<>-y> yr)/-/Wjc|fI% (I2 7ing, 0. SS^V^/U) ^ 

M^xmux^m^mLti, imm^:^ d o om d xmiu mm=^^;u u 
0 Om 1 X 2) T'ttfflLfco mm^T^. ma^m^vmkm^u m^m. 
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{r^^^l^ :mk^J-JV=A : 1-2 : 1) T'ffiMU mk^^Jl^-^^^^yf)^^^ 
3g^$ii:T> (2 8 3mg, 6 4%) -^#^^0 

^H-NMR(CDCl3) 6 :2.85 (IH, dd, J = 14.6, 10.6 Hz), 3.03 (IH, dd, J = 14.6, 
5 4.4 Hz), 3.60 (IH, d, J = 3.8 Hz), 4.68-4.86 (IH, m), 5.10-5.20 (IH, m), 
5.88 (IH, tt, J = 53.0, 3.0 Hz), 5.99 (IH, d, J = 8.4 Hz), 6.92-7.60 (12H, 
m), 7.84 (IH, d, J = 8.0 Hz), 8.08 (IH, d, J = 7. 8 Hz). 
IRv max°"cm"':1642, 1626, 1601, 1590, 1539. 

mp nb-mx: 

10 Anal. Calcd for Cj^^^^^^O^'QA^Q: C, 62.83; H, 3.99; N, 2.62 
Found : C, 62.62; H, 3.79; N, 2.52. 

A-yjV:tn-N- { (IRS, 2SR) -2- {3-^ v^uy :3u=.;U) -2-fc Kp^v^ 
-1- [3- (1, 1, 2, 2-r h7 7/V;rn:n hdfv') ^O-^?/!^] :x.=^jV) -1- 

15 i-yVT%Y 

(IRS, 2 SR) -2-r^y-l- (3-i5^Pi37:i:::^/P) -3- [3- (1, 1, 
2, 2-7- VyyMn=c,\'e^i/) 731— /l^] zfn/<iy-i-:t^;v (3 0 0mg, 
0. 7 95y^/P) (DT-feh=bj;/U (20ml) mk\^A-yjV:tn'ry^Vl^ 
il/l^i^l^m (1 5 Img, 0. 7 9^1)^/1') *5j;t)«l-^^/W3- (3-v^p«^/l' 
20 T^/T'P W K-i^^ii (2 2 8mg, 1. 1 9 5 P ^/U-) *3 J: 

O^l-t Kn=¥v'-<>y MJTy-/WK» (12 2mg, 0. 7 9 ^ P ^/k) ^ 

^n;tx^fix«»bfco mm^ii^ (1 0 0ml) -e#«?u mm.^^;\^ (1 

0 0ml X 2) TfttfclLfc„ ttW^^lrTk. MP:^^i7^c■^?Jli^k^fc^^ U ^ iMim 
m^^^'y^J>^) ^i^®*UfCo mmm^'y)}-^^Ji^-^yA^xi'rY^yy^- 
25 (--=¥1^i/ : g^^^^/U=4 : l-g^^^^7l-) T'ffi^L. i^^adf-yv-^dri^V:?!^* 

hW^^n-^^X^ g6^tl (16 3mg, 37%) ^#fco 

iH-NMR(CDCl3) 5 :2.84 (IH, dd, J = 14.4, 10.8 Hz), 3.01 (IH, dd, J = 14.4, 
4.2 Hz), 3.73 (IH, d, J = 3.9 Hz), 4.68-4.80 (IH, m), 5.06-5.12 (IH, m), 
5.88 (IH, tt, J = 52. 8, 3.0 Hz), 6.02 (IH, d, J = 8.7 Hz), 6.92-7.00 (IH, 
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m), 7.06 (IH, s), 7.08-7.18 (3H, m), 7.24-7.40 (4H, m), 7.40-7,58 (3H, nO, 
7.80 (IH, d. J = 8.4 Hz), 8.07 (IH, d, J = 8. 1 Hz). 
IRv inax"^cm"^:l642, 1626, 1601, 1537. 
mp 177-178'C 

5 Anal. Calcd for CasHjiClFsNOi,: C, 61.15; H, 3.85; N,' 2.55 
Found : C, 61.09; H, 3. 70; N, 2.49, 

2 6 5 

4-:7/V:tci-N- { (IRS, 2SR) -2- (2->'7^;^a f y i?i^-4-f /U) -2- 
t KP^i/-l- [3- (1, 1, 2, 2-Thy-7/U7i-U:xih'^iy).^yi^/l^y3:.i' 

10 /u] -1-ry K 

(IRS, 2SR) -2-T5y-l- {2-y;V:i-n}£])^y:/-A-^ )V) -3- [3- 
(1, 1, 2, 2-7-Vyy;v:txi:i^\^^i/) y zfn/^iy-i-ir—;^ {i 
.94mg, 0, ^ A%])^;V') <OT±V:^\')}/V {2Qm\) mm^A-yjV^n 

i~y^\^:^:^;i'mi^milOlms, o. 5 4 5 y ^/i') *j j;Ufi-a^^/i^3- (3 
15 -^^^^f\-r^J-:fn\fjV') -fy/l^-^i?^ %Y -mm. {l^A.mE, 0. 80^y 
*/^) *5J:t)«l-t Ka^^y-^^-y hyry-Z^TKlRtl (82ing, 0. 54?y 
^/l-) ^;«lPx.-C^MT*ii^:^^#Lfc„ RlS^^Tk (10 0ml) -e«L. 

(1 oomi X2) -c*AWUfc„ ttffl;^^7fc. ia^^it7KT')IK«fe»U 
mimm^^:^%^^J^) ^^^W^Lfc^ M#J^v'y;57y/i-;(;7Ai5^p-7h^ 
20 7:7>f- (--=¥f->':@t^icf-/l.= 2 : l-g^^oi^yV) T')^ML. g^i?3^5^;W 
-^^^l^t^hWm^u^^X. (I8 9mg, 6 6%) 

'H-NMR(CDCl3) 5:2.80-3.02 (2H, m). 4.39 (IH, s), 4.62-4.80 (IH, m). 5.18 (IH, 
s), 5.60-6.20 (IH, m), 6.27 (IH, d, J = 7. 4 Hz), 6.90-7.20 (6H, ra), 7.20-7.40 
(2H, nO. 7.42-7.62 (2H, nO, 7,88 (IH, d, J = 8,0 Hz), 8,02-8,20 (2H, d, J 
25 =6.2 Hz). 

IRv max™W:i642, 1615, 1601, 1585, 
mp 170-17 1°C 

Anal. Calcd for CjAoPeNzOs-0. 2H2O: C, 60.27; H, 3.82; N, 5.21 
Found : C, 60.04; H, 3.63; N, 5.20. 
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mmm 2 6 6 

4-y/U:tn~N- { (IRS. 2RS) -2- (6-7/U;tnify v'^-2-f/i/) -2- 
t KD=3rv'-l- [3- (1, 1, 2, 2-7" b7P'/l':t03zb'3s^v') -^i^vf/W] j^f- 

5 (IRS, 2RS) -2-T5y-l- (6->^/U:tnt'y v?i^-2— T/l-) -3- [3- 
(1, 1, 2, 2-7^ h9:77^^n:ii hdrv') ya:,:=.;U^ y p ^_ i 
itOOOmg, 0. 7 5 5: y ^/U) OT-fe MJ/l^ (2 Om 1 ) ^?giC4-7 

(S-t^pJf^/i^T^/yptf/V') ;&<^^#v'>r 5 K-iUfeit (2 1 6mg, 1. 13 
10 ^y-^e/W-) , KPdE^t^^i^j/hyry^yl.^Jc^j^ (115mg, O. 755 

y-:^;^) ^^xj^hv^f-jurzy (i. osmi, o. 75$y^/i-) ^jbn;tT^ 

tar-^MM^ LfCo K«^7K (10 0ml) T-#3g? g^^^n^/u (100ml 

X2) T-ttffibfc^ ttffi^SrTlc. l&?q:feS7kT-«I3^:5fc^L. (IItKE^-^^^ 

15 > : g^^3i^/i.= 2 : 1 -f^^oi^^v) T*)it^ mm^'^^i^-^^'^yt^hnm^ 

(3 0 6mg, .7 6%) ^#fCo 
^H-NMR(CDCl3) 6 :2.82 (IH, dd. J = 14.4, 5.0 Hz). 3.02 (IH. dd, J = 14.4. 9.8 
Hz), 4.67 (IH, d. J = 5. 4. Hz), 4.80-4.96 (IH, m), 5.10-5.20 (IH, m), 5.88 
(IH, tt, J = 53.0, 3.0 Hz), 6.42 (IH, d, J = 8.8 Hz), 6.89 (IH, dd, J = 8. 2, 
20 2.6 Hz), 7.00-7.20 (4H, m), 7.20-7.40 (2H, m), 7.40-7.62 (3H, m), 7.78-7.94 
(IH, m), 7.97 (IH, d, J = 8. 4 Hz), 8. 10 (IH, d, J = 7.2 Hz). 
IRv max'^'cm-^:l642, 1626, 1603, 1578, 1535, 1454. 
mp 185-186'lC 

Anal. Calcd for C^H^^O^: C, 60.68; H, 3.77; N, 5.24 
25 Found : C, 60. 40; H, 3.61; N. 5.14. 

mmm 2 6? 

4-:7/^;^-n-N- { (IRS. 2 SR) -2-\i ]^^n^-y-2- {4-y c^/ ^Z^y :x,=l 
jv) -1- [3- (1, 1, 2, 2-7" h7:7/u:tp^h^t^) ^:yi^jv\ a^=f-M - 
x-ry hT5 K 
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(IRS, 2SR) -2-T^/-l- {A-y:r./^^yy:^:=L;V) -3- [3- (l, 
1, 2, 2-x h^E-i/) y=c=.;v] >^n/-?V-l-;d-— /l- (3 0 0m 

g, 0. (Dr±Y=-Y^);v i^Oml) mm^A.-y;\^^n-ry^ 

Vl^iJjVTl^y^ (I3 1mg, 0. eg^y^/U) *5j;ti?l-cc^/U-3- (3-:^7« 

*5j;lj«l-t Ko^iX.^i/i/MJry— 7^7KfP% (1 0 5mg, 0. 6 9 5:y^y^) 

-^■m^xmM.x^^immw\.fz.„ wmi^i^ d o om i ) T-^f?b. mm^^^ji^n 
0 0ml X 2) -c'ttWLfco m\^£mMx*mm^\.. ^ (*s7K« 

10 (--=3^-y->' : g^^^^/l.= 2 : l-g^^:n^/v) T'WMU. i^^^5^7l--.d5^-y->^;0=» 
e^S^itfa^-fi-r, (2 8 6ing. 6 8%) ^#^c„ 

'H-NMR(CDCl3) 6 :2.85 (IH, dd, J = 14.4, 10.8 Hz), 3.10 (IH, dd, J = 14.4, 
4.2 Hz), 3.41 (IH, d, J = 3.0 Hz), 4.72-4.86 (IH, m), 5.04-5.10 (IH, m), 
5.88 (IH, tt, J = 52.8, 3.0 Hz), 5.95 (IH,' d, J = 8. 7 Hz), 6.94-7.04 (5H, 
15 m), 7.06-7.20 (5H, m), 7.28-7.40 (3H, m), 7.40-7,60 (4H, m), 7.81 (IH, d, 

J = 8.4 Hz), 8.08 (IH, d, J = 8. 1 Hz). 

IRv max'^"cra'^:1644, 1626, 1599, 1590, 1537, 1508, 1489. 

mp iss-isetJ 

Anal. Calcd for C^^i^^O^. C, 67.21; H, 4.31; N, 2.31 
20 Found : C, 67.02: H, 4.27; N, 2.21. 

2 6 8 

N- ( (IRS, 2SR) -2- (4-7/^:^13 37^;=:/^) -2-t KP^^iy-l- {3- 
[ a])y^^:tu;i^7U) ^^/>) -6, Z-v't Kp-5H-<>' 

y [a] [7] T:/p?P;/-l-;&/U2i?^f-$ K 
25 1) 3- i4-y/U:i-uy^=^/i^) -s-:t^:/-2- {3- L ih])y7U:tr^;>^'f-A^) 

3- [ ( h y yjV:^n:^^jv) J-ir'] ^l^iy/UT /V^—;V (4. 8 2 g, 2 3. 

1 5 y (omm=^^/v ( e o m i ) ^fisi^im-rkpt ^ ( 2 . 9 2 g , 

2 5. S^y^/U) fcitJthyaif^/ur^^^ (3. 8 7 ml, 27. 8 ^ y ^/U) 
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MLfCo 3- {4~yMx2ya^:=ijv) -S-:t^yfu^^:/m^'f-/^ (4. 8 7g, 

2 3. 2 5y^/l^) <D1,' }>ei-^y:x.^y (5 0ml) ^{CTfC^^fb-^ h y 

(0. 9 3g, 6 0%«, 2 3. 2 ^ y^/V) ^JPx.. ^?aT'l Wtiif t 
5 fCo Sf&^Kl-3fei-Pii v-yl-flEO 1 , 2 -v?p« h =3r v'a:^?' y (10ml) W 

ISfPMWTKT-tfifpU g^m^f^/i- (3 0 Om 1 X 2) T'ttHi Lfc„ ttai?S?Sr;fc. ^ 

10 i^^::^^/^--=^ri^>';i>bS5^^$•&-Cg6«)^^ (5. 6 7g. 6 1%) ^mtco 

'H-m(CDCl3) 6 :l. 12 (3H, t, J = 7.2 Hz), 3.26-7.42 (2H, m), 4.11 (2H, q. 

J = 7.2 Hz), 4.56 (IH, t, J = 7. 5 Hz), 7.06-7.16 (2H, m), 7.26-7.38 (2H, 

m), 7.44-7,54 (2H, m), 7.94-8.02 (2H, m). 

IRv max'^'cm"':l738, 1688, 1599, 1508. 
15 mp 72-73^: 

Anal. Calcd for CigHigFA S: C, 57.00; H, 4.03 
Found : C, 56.99; H, 4,06. 

2) (2RS, 3RS) -3- i4-y /U:tviy s^z^/V-) -3-t Kadri/-2- {3- 
[ {V ^jyyu:tx3/^/u) ^isr^ ^v-yM y n ^<v'^:^=^- iv 
20 m\^W.% (3. 7 4g, 27. 4^y ^JV) (O-yz^^jVcu.--^ }V ( 1 0 0 m 1 ) 

mwcLimw^it-^'m^ hy'>i^(2. osg, 54. s^y ^iV) mv^x.x-^^x 

3 0:5^»#LfCo ^^i^Sr55feU 6^i3i3- f,4-y jvirny z^:x.jv) -3-:t=3ry 
-2- {3- [ (h];7/U:rP;^^/W) '^ir] ^^K^M zfn^<ym^^/l^ (5. 5 
g, 13. 7 ^ y^/l-) (Dv'a^^^/l-^— X/l/ (5 Om 1 ) M^0t:tCTJP;t-C3 

25 0 Ufco OT^f- 1 M^:£^^;!jn;iT^JcS^±i6. WSWtKT''^ fp^. S 
id* (200ml) ^Jn;is i^^:x^/l. (200ml X 2) TrttW Ufc„ ttffl^g^ 
7K*3j;0lafQ^;^T'^5lc}^L. (iE7Kfii£^-7i?';r>v'»>^) mMJ±@*Lfco S 
^J^^t/y:^7^7V:*7Ai5^n-x'hi5^7>'-Y- (-^^1^^^ : lt^^5^/V= 4 : 1) T* 

mmu mm- (.5. 4 0g; 93%) 
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'H-NMR(CDCl3) 6 : 0.91 (3H, t, J = 7. 2 Hz), 2.88-3.10 (4H, m), 3.87 (2H, q, 
J = 7.2 Hz), 5.02 (IH, d, J = 4.8 Hz), 6.98-7.12 (2H, m), 7.18-7.52 (6H, 
m). 

IRv raax'^W:l725, 1605, 1510, 
5 3) (2RS, 3RS) -3- (4-7/^;rP73i=y^) -3-k Kn^v'-2- {3- 

(2RS, 3RS)-3- (4-77l^:tP:73i=/U) -3-t Kn^v'-2- {3- [ (h 
]}yjl-yi-n;i^/U). ^:^] ^^/i^^/l^} T'n/N'^^^jif^/u (5. 30g, 13. 17 
5 1) (150ml) Mf- 2M^7K^{b-^ h y r> AtK^^ ( 1 

10 3. 2ml, 2 6. 4 ^ u ^/i-) ^^jpx.. ^Mx«^#Lfco Rmm^mmu. 
im-^m.m^Mx.m^t vtcm. mm=^f-^i- (2 o om i. x 2) -etttHufco mm 

=3r1hi/3&^bS^^^-&TSW!^ (.3. 9 8g, 8 1%) 

15 ^H-NMR(CDCl3) d : 2, 90-3. 10 (3H, m), 5.07 (IH, s), 6.98-7. 10 (2H, m), 7. 12-7.42 
(5H, m), 7.47 (IH, d, J = 7.4 Hz). 
IRv niax'®W:1712, 1607. 
mp 121-122t: 

Anal. Calcd for Ci^Hi^OjSF^: C, 54.54; H, 3.77 
20 Found : C, 54.58; H, 3.80. 

5) (4RS, 5SR) -5- (4-7>'U:tP73i=/U) -4- {3- [ (hy :7/U:t 

n 7^ 'f-M f-:^! ^l^-J/i^} - 1 , 3 V i?:^- 2 -:tiy 

(2RS, 3RS) -3- (4-7/1^:^-13:731=/^) -3-t KP^ix-2- {3- [ (h 

V y/U:tn -<Vv'/^} 7°p/-n°^^ ( 3 . 9 g , 1 0 . 4 2 5: y ^/l/) 

25 <DT-h^tFP77^ (15 0ml) WWL\^. v?73.c:^/U2^;>^/t: y /l^T K (2. 

47ml, 11. 5^y ^J\A t f y oif^/i^r %y {2. ISml, 15. 65y 

y y/V* 7i^;^nvbi5^77.f- ('^^f - y : g^^cn^/i.= 2 : 1 -mk=^f-JV) 
t?M^U il^^5^/V-^^f-V;i^bSi^^0$-1tT. S6<JJ^ (3. 4 5g, 8 9%) 
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'H-NMRWlj) 6 :2.31 (IH, d, J = 3.0 Hz), 2.35 (IH, s), 4.20-4.34 (IH, m), 
5.13 (IH. brs), 5.79 (IH, d, J = 7.8 Hz), 7.04-7.20 (3H, m), 7.20-7.44 (4H, 
ra), 7.54 (IH, d, J = 7.6 Hz). 
5 IRv raax^cni~^:l755, 1609, 1595, 1514. 
mp 132-133"^ 

Anal. Calcd for C^HuNO^SF^: C, 54.98; H, 3.53; N, 3.77 
Found : C, 55.28; H, 3.47; N, 3,98. 

6) (IRS, 2 SR) -2-T^y-l- (4-:7/P;tP:7ii.r^7l^) -3- {3- [ (b 

(4RS, 5 SR) -5- {A-y )Virxiy -4- { 3- [ ( M; 

5^/U) ^Vt^/W -1, 3->r^i^y^J i^i/-2-:^i^ (X. 3 0g, 3. 5 0 

^ y (ooL^ / ( 3 m 1 ) mL\^^m^mcr h y ^o^imwi (1.3 

1ml, 10. S^y^/P-) ^Mtl, Z Q°OiZ.X A^WmMz-o (2 
16 0ml) -kn^^ ^^au^jv (5 Om 1 X 2) -etttH LfCo ttlil^^7K*5=tt>WP 

md^-^m^ L> mm. misom.-^!f^%^^j>:) wmm^ lt g ( 0 . s g . 

77%) &#fc„ 

^H-NMR(CDCl3) 6 :l.80-2.30 (2H, m), 2.42 (IH, dd, J= 13.6, 10.2 Hz), 2.83 
(IH. dd. J = 14.0, 2.6 Hz), 3.20-3.40 (IH, m), 4.69 (IH, d, J = 4. 8 Hz), 
20 7.00-7.20 (2H, m), 7.20-7.56 (6H, m). 
IRv max™W:1752, 1605, 1508, 1476. 

7) N-((1RS, 2 SR) -2- (4-7/^:^0 ^'oi^/l') -2-t Kd^^/-1 - 
{3- [ (hy 77^:^Pp«^/l^) -<V-J)V\ =cf-}V) -6, Kp-5H 

[a] [7] r^/p^v- /i-^^arf- 5 K 

25 (IRS, 2 SR) -2-T^/-l- (4-7>'W;rn:7rc::^/l/) -3- {3- [ (f y 

y}Virn:^^)V) y^LZ^/U} ~fxiA:y-\--^—)V (4 5 Omg, 1. 5 15: 

y^/k) (DTir hr^hyyu (2 0ml) ^;^l^6, 7-v^t Kct-5 H—s^y^ [a ] 
^/;J'n^-?'x:/-l-*/W4?y^ (284mg, 1. 5 1 ^ y ^/V) *3 j:tJ« 1 -J:^ 
/W3- (S-v'p^^^/l'T^yT'nhVl-) ;«7/^#v^'Y ^ K-:^i?i^ (4 3 5mg, 2. 
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2 7 ^ y ^JU) ioXXJ^ 1 -t Kn ^^>'-<:/y h V rv—)vi^^m ( 2 3 l m g , 1 . 
5 1 ^ y ^/H ^;!jPx.T^MT'i^lK»Ufc„ SJiS^^^ ( 1 0 0 m 1 ) T'^f^U. 
( 1 0 0 m 1 X 2) -CttW tfc„ 14tH?l^^7k. l&^*ifcKr'«S2>c«6^ 

5 Y^J-y^- {^^^-y : @^^3if-/i.= 2 : \-^:x.^,V) T'i^^L. g^^^f^ 
/U-^dri^-^'^i^bSJ^^^-^X. (3 9 6mg. 51%) §r#fc, 

^H-NMRCCDClj) 6 :1.90-2.08 (2H, m), 2.12-2.24 (2H, m), 2.60-2.72 (2H, m), 2.81 
(IH, dd, J = 14.7, 10.5 Hz), 3.00 (IH, dd, J = 14.7, 4.2 Hz), 3.52 (IH, d, 
J = 3.6 Hz), 4.62-4.74 (IH, m), 5.00-5.08 (IH, m), 5.77 (IH, d, J = 8. 7 Hz), 

10 5.88-5.96 (IH, m), 6.19 (IH, d, J = 12.0 Hz), 6.90-7.00 (IH, m), 7.00-7.20 
(4H, m), 7.30-7.60 (6H, m). 
IRv max'^^cm-^: 1638, 1512. . 
mp 163-164'C 

Anal. Calcd for C28H2SF4NO2 S: C, 65.23; H, 4.89; N, 2.72; S, 6.22 
15 Found : C, 65.02; H, 5.02; N, 2.79; S, 6.22. 

%mm2 6 9 

4-:7/^::d-p-N- ( (IRS, 2SR) -2- {^-y JVirxiy 32.=.)^^ -2-t Kt3=^r 
V-\r {3- [ {}']}.yMu;A'f-;u) ^i^v'/W -l-TyhT?. 

K 

20 (IRS, 2 SR) -2-T5y-l- (4-:7/U;rP73^=/l/) -3- {3- [ (b y 

y/v:^^/^/^) ^isrl yau:=-/v} yxi^^i/-\-:^—)V (450mg, 1. 51$ 
y^/i^) (OT'tV^^Y^J^^ (2 0ml) ^^^3:4-7/^:ta•:^:7^5' 
(28 7mg, 1. 5 1 5 y^yU) jSitJ^l-^^^ywa- (3-v'p(5^7l/T$y7°n 
tVv) lJ)Vif^=y4 % K ■ mmM. (435mg, 2. 27$y ^)V^ jo j:t>' 1 - 1 F 

25 xi^^y^vW^rV—jVimm {2?>\ra%, 1. 5 1 ^ y ^/l-) ^Jnx.T^?a 
T'|l«#Lfc„ RM^tK (10 0ml) -C*f?L. mm.^^)V (1 0 Om 1 X 

i> A) m^m^ bfco nmm^ v' y * ^j^-n y xi-^ v^yy a - i-^^^y 
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T. mm (447mg, 57%) ^#fc„ 

'H-NMR(CDCl3) 6 :2.85 (IH, dd, J = 15.2, 10.8 Hz), 3.04 (IH, dd, J = 15.0, 
3.9 Hz), 3.43 (IH, d, J = 3.6 Hz), 4.70-4.82 (IH, m), 5.04-5.10 (IH, in), 
5.98 (IH, d, J = 9.3 Hz), 6.92-7.02 (IH, m), 7.02-7.12 (3H, m), 7.30-7.58 
5 (8H, m), 7.77 (IH. d, J = 8.7 Hz), 8.08 (IH, d, J = 8. 4 Hz). 
IRv max'^"cm-^:1642, 1626, 1601, 1537, 1512. 
mp 192-193*0 

Anal. Calcd for C^K^JP^Oz S: C, 62.66; H, 3.90; N, 2.71; S, 6.20 
Found : C, 62.56; H, 3.86; N, 2.66; S, 6.34. 

10 mmm 270 

N- { (1 RS, 2 SR) -2- i4-:7/U:^u'7:^=^;P) -2-t Kn^rv'-l- [ (2, 
2, 3, 3-r h7:7/k^n-2, 3-v'tKn-l, 4:-^l^yi>:i-^iyi^-6-^M 
:^=f-jV\ -6. 7-v?t KP-5H-'<:/y [a] [7] Ti^p? Vi^- 1 

15 1) 2, 2, 3, 3-x ^7:77^::^-^-2, S-v^tKn-l, 

2, 2, 3, 3-T h7:7/^;^-n-2, 3-v^fcKt3-l, A.-^^yVV'ir^-yl/- 
6-;*?yl^7i?::^hy/U (5. Og, 2 1. 4 4 5 U^/l^) ©g^^ (2 Om 1) ^^t;: 

imm. (2 0ml) ^^ipxL. mwm^\^f^. mm^mw^. waiLfc^^^ 

20 7KT'^?fU mm (4. 7 6g, 8 8%) Sr#fCo 

^H-NMR(CDCl3) 5 :7.26 (IH, d, J = 8. 7 Hz), 7.90-8.00 (2H, m), 11.00-11.80 (IH, 
br). 

IRv inax°»W:l726, 1701, 1624, 1597, 1508. 
mp 103-104*10 
25 Anal. Calcd for C9H4O4F4: C, 42.88; H, 1.60 
Found : C, 43.13; H, 1.60. 
2) (2, 2, 3, 3-r h7:7/i/:tn-2, 3-v^tFn-i, 4— <:yyv?;d-^ 

7K*{t:y5^>?AT/l'^^^7A (1. 4 0g, 3 6. 8 9 ^ y^/l^) CDx h^t K 
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n:77^/ (3 Om 1 ) ^V^(;:2, 2, 3, 3 -t' h ^ :77k;t p- 2 , 3-i>t Kn- 
X, 4-^>^yv'^^v'>'-6-;*/^^>'^ (4. 6 5g, 18. 44^y^/^)^ 

ox:\zx^^ KM^fz^ m^n^ 0 1 icT 1 0 ^mwWi. 1 ^i^TK^^b^ h y i> A 

5 /i':^;yAi5'P-7 hi/7:7^- (-^^f-:/ : g^^3i5^/i-= 4 : 1) -elt^L. mm 
(8. 5 4 g. 8 1%) 
^H-NMRCCDClj) 5 : 1. 87 (IH, t. J = 6. 0 Hz), 4. 69 (2H, d, J = 6. 0 Hz), 7. 08-7. 20 
(3H, m). 

IRv max^WaeU, 1510, 1441. 
10 3) 3- (4-7/V;tn73i-/V) -3-:^dry-2- C (2, 2, 3, 3-7^hy7 

(2, 2, 8, 3 -r h 7 7/^:^-0-2, 3-v^tKn-l, 4-^:/}/i?;^^i^i/- 
e-f/l^) (3. 4 8g, 14. 6 5: y ^/W) Og^M^^/l^ ( 1 0 0 m 

15 \) il. 25ml, 16. 1 5: !J ^/^) *3 J: t>* MI 

OL^/UT 5^/(3. 05ml, 21. 951) ^/V) ^M^. ^^^^C 2^r^»#LfCo 
W#>^6iiU 6^^trmffi?*L^v'/ufl5:^P^LfCo 3- (4-:7/U;e-n 
. /l^) -3-;t=ary7'p^^°:/^3l5"/^ (3. 0 7g, 14. 6^D*yl')<Dl, 
p{ hdj^i/^ij?:/ (2 0ml) ^^R^^:7K*'fb■^ h y •i'^-t^ (o. 5 8g, 6 0%m\k, 

20 14.65); ^/v) ^Mx.. mmx^ i mmmw l/c„ j^itm^^cimm vtc/ 
■^®i, 2->?7< h^^y:^^y (lomi) mm^mru ^mm^^m-xn^ 

(3 0 Dm 1 X 2) T'tttiiLfco ttffl?S<^7K. ISfP^mTKTWi^iSfcit L. 

TKM-^i/^v-l^i^) ^M)±®*tfc:„ a»^i/y;i(;<5^V^*yAi^p-7hi/7:7 

25 (-^^f-^/ : mm^=f-/l^=4: : 1) -eJ^Mbg^^:^.^/^— ^^i^^^^bSl^fe 

^'i:Xmm (4. 4 9g, 7 1%) ^#fc„ 

^H-NMRCCDClj) 5 :l. 12 (3H, t, J = 7. 2 Hz), 3. 30 (2H, d, J = 7. 5 Hz), 4. 11 (2H, 
q, J = 7.2 Hz), 4.51 (IH, t, J = 7.5 Hz), 7.03 (3H, s), 7.08-7.20 (2H, m), 
7.96-8.04 (2H, m). 
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IRv max'"'^ctn-':i736, 1688, 1599, 1508. 
mp 83-84'C 

Anal. Calcd for C20H15O5F5: C, 55.82; H, 3.51 
Found : C, 55.87; H, 3.42. 
5 4) (2RS, 3RS) -3- (4-7/P:tn73.^;u) -3-t Kp=^v'-2-[ (2, 
2, 3, 3-v-hyyji^:i-n-2, 3-t;^tKp-l, 4-^i^:/Z^:t^iyy-6-'< /v) 

Jgftffim (2, 7 9g, 2 0. 5^y^>'U) ©v^^^^/l^^-X/l^ (10 0ml) 

wmz-imw^-it^ ^M-r by^^Ad. ssg, 4o. g^u m'&x.xmi^'x: 

-2- C (2, 2, 3, 3-x h7:7/P:^p-2, S-v'tKn-l, 
i^:^-6-4M :^=f-)V\ •fxx/^v^oi.^jv (4. 4g, 10. 2^!J*/U) (ZJi?^ 
^,V:^-7-?V (50ml) 0 t:(C-CiPx.X 3 0 \^tz.. 1 MS 

• :^^»;t-CSf&^Jhfe. ^^«#7kr'4^M. Mf-i* (2 0 0ml) ^M^'m 
15 ^oi^^u ( 2 0 0 m 1 X 2 ) T'ttffi LfCo ^* W?g^7K*3 J: i>»p:ftii7KT*i5fcr^ 

tm. mim^-^^^^/^j>:) wmm^^x^^mn (4. 4 0g, 100%) ^# 

'H-NMR(CDCl3) S :0.95 (3H, t. J = 7.2 Hz), 2.84-3.02 (4H, m). 3.80-4.00 (2H, 
m), 4.96-5.04 (IH, tn), 6.84-6.90 (2H, m), 6.96-7.10 (3H, m), 7.30-7.40 (2H, 
20 m). 

IRv max'^W:l725, 1607, 1510. 
Anal. Calcd for CjjoHhOsFs: C, 55.56; H, 3.96 
Found : C, 55.33; H, 3.97. 

5) (2RS, 3RS) -3- (4-7/U:tci73^::^/W) -3-t Kp=^V-2- [ (2, 
25 2, 3, Z-fVy '7)^:^X1-2, 3-v^tKi3-l, A-^W^ }V) 

(2RS, 3RS) -3- {A.-y7Virnya:.c^;V) -3-t: Kn^v^-2- [ (2, 
2, 3, 3-7" h7 7/l':^P-2, 3-v'tKP-l, A-^ly:/''J:i-^i/y-Q-y( ;V) 
•fn^<ym^'f-;u (4. 2 0g, 9. 7 1^i;^y^) OpiiJ'y-yU (2 0 
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ml) mmK2m'^7i<.mit'rhv ^j^:^mm (9. 7m i. 19. 45.])^m ^ 

m^'^/V (2 0 0m IX 2) trttWtfco ttffl^^7K*5j;«^t^;^7KT*?fc^^U 

5 hnw^n-^^x^mm (3. sog, 8 9%) 

^H-NMR(CDCl3) 5 :2. 84-3. 10 (3H, m). 5.08 (IH. s), 6.80-6. 92 (2H, m), 6.92-7.12 
(3H, m), 7.26-7.42 (2H, m). 
IRv max"W:l752, 1676. 
rap GG-Qlt; 

10 Anal. Calcd for CigHuGsFs: C, 53.48; H, 3.24 
Found : C, 53.48; H, 3. 18. 
6) (4RS, 5 SR) -5- (4-7/^;i-p:7cn=/k) -4- [ (2, 2, 3, 3- 

1, 3-:^•^1^y^J v?:^-2-;t:/ 

15 (2RS, 3RS) -3- (4-7/l'^T37a:=7V) -3-t Ko=3{-5^'-2- [ (2, 

2, 3, 3-T h v:77U:to-2, S-v'tKo-l, A-^ly:/-J:^^i/V-Q-y( M 

y'n^^lym (3. 3g, 8. 1 6 ^ U ^/U) h 7 fc (1 2 

. Qm 1) v'7al::^7^7J^;^7J^y/^T5;'K (1. 9 4ml, 8. gs^U^/v) 

thV^^/^T5.l^ {1. 71ml, 12. 2 5 y ^/V) fSrJPxL. lltmiiJlgE 

^^mm:^^;v) xmmumk^^7v-^^^>t^hw^^-^^x. mm (2. 

74 g, 8 4%) ^#/c:„ 

'H-NMR(CDCl3) 5 :2.20-2.40 (2H, m), 4.18-4.30 (IH, m), 5.28 (IH, brs), 5.79 
(IH, d, J = 8.2 Hz), 6.77 (IH, s), 6.81 (IH, d, J = 8.8 Hz), 7.00-7.20 (3H. 
25 m), 7.20-7.40 (2H, m). 

IRv max'^W:l751, 1736, 1611, 1513. 

mp 191-192'lC 

Anal. Calcd for CisH^FsNO^: C. 53.88; H, 3.01; N, 3.49 
Found : C, 54.06; H, 3.22; N, 3.60. 
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7) (IRS, 2 SR) (4-:7/l-;^ay:nn7l.) -3- (2, 2, 
3, S-T hyyjl^:tti-2, 3-v^tKn-l, 4-^:yy-J:t'^iyi^-6-4 M -f 

(4RS,. 5SR) -5- KA-y ^varxiy -4- [ (2, 2, 3, 3-X h 
5 77/^:^13-2, 3-i^tKP-l, 4-^V)/v';r=3rv'V-6— T/l') 

3-;^^f-y]J v^y-2-;t^' (1. 50g, 3. 1 =t}V) (D^9 J —)V 
0ml) Wi^8^^7K^^b;':l-hyi>A7K^^(l. 4 0ml, 11. 2^y^/k) 
■^Mtl. 8 OlCl^lTifi^^mj^^bfCo Rf&?KlC7K (20ml) ?rADx.. g^^^f^/W (5 

0ml X 2) T'ttttiLfcc mm.^i^^^nmx'mJu^-^^wx^. Wk mim^ 

@» (0. 8 1 g. 5 8%) ^#fco 

'H-NMR(CDCl3) 6 :l,00-L60 (2H, br), 2.36 (IH, dd. J =14.0, 10.2 Hz), 2.80 
(IH, dd, J = 14.0, 2.8 Hz), 3.18-3.30 (IH, nO, 4.62 (IH, d. J = 5.2 Hz), 
6.90-7.00 (2H, m), 7.00-7.14 (3H, m), 7.30-7.42 (2H, m). 
15 IRv raax"^cm"':l605, 1508, 1279, 1219. 
mp 87-88t: 

Anal. Calcd for CivHi^FsNOj: C, 54.41; H, 3.76; N, 3.73 
Found : C, 54.40; H, 3.66; N, 3.66. 

8) N- { (IRS, 2SR) -2- {A.-y fVHrny z^^jV) -2-t Ko^i^-l- 
20 [(2, 2, 3, 3-x h7 7;^:tP-2, 3-v?tKct-i, A.-^^y^/'t^iir^V'^y- 

e-^jU) ^^fV\ :x.^)V\ -6, 7-i^t Kn-5H-^i^i/ [a] [7] TV%\^ 

(IRS, 2 SR) -2-T5:y-l- (4-7/l':^P7ai=/U') -3- (2, 2, 3, 

3-x h7:7/i.;^p-2, 3-i/t:Kn-l, A-^lyV-~^isr^-y^y~^-^ jv) -fn/^ 
25 :/-l-;^--/^ (2 5 Omg, 0. 6 7 5; U ^/W) (7)T-fe MJ ( 2 0 m 1 ) 
fc6, 7-v^t Kn-5H-^^y [a] ^'^7 n^'/'r:/-!--)} )Vi^vW. (12 5 
mg, 0. 6 751)^/1/) joJ;tJ«l-:x^/W3- (3-v?pt^yl^T^ /^p tVl^) 

^ K • m^t^ (191mg, 1. OO^y fcj;t;tl-t Kodrv^-< 
h y T ^^-yl-TKfRi^ (102mg. 0. 67$y ^/l-) SritlPx.T^?aT-i«« 
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#Lfc„ K;^;^g^7K (i o Om i ) T'«U mm^'f'/^ (1 0 Om 1 X 2) T'tt 

mu mm^f-j\^-^^f-y7i>ibni^^-^^x. (2 5 7mg, 6 9%) ^ 

^H-NMRCCDClj) 5 :L90-2. 10 (2H, ra), 2.12-2.26 (2H, m), 2.60-2.74 (2H, m), 2.79 
(IH, dd, J = 14.6, 10.2 Hz), 2,95 (IH, dd, J = 14.6, 4.4 Hz), 3.35 (IH, d, 
J =3.8 Hz), 4.50-4.70 (IH, nO. 4.98-5.08 (IH, m), 5.78 (IH, d, J = 8. 8 Hz), 
5.84-6.00 (IH, m), 6.19 (IH, d, J = 11.6 Hz), 6.90-7.20 (8H, m), 7.38-7.50 
10 (2H, ra). 

IRv max'^cm-^:1636, 1607, 1510. 
rap 184-185"C 

Anal. Calcd for CMiOiFs- C, 63.85; H, 4.43; N, 2.57 
Found : C, 63.79; H, 4.70; N, 2.64. 

15 mmm 2 7 1 

A-y/Utu-N- { (IRS, 2SR) -2- (4-:7/^;tP :7cczz7^) -2-tKn'^ 
iy-l- [ (2, 2, 3, 3-x h7 7/U;^P-2, 3-i?tFP-l, 4-^>yi^:t 

(IRS, 2 SR) -2-T5;/-l- (4-:7/V;tn73i::i/W) -3- (2, 2. 3, 
20 3-x h7:7;^:tn-2, 3-v't:Ko-l, 4-^:/y'-:^:?i-^i/^-6— f/i^) 

(2 5 Omg, 0. 6 7 5:y^>'W') ©T-feh^^^hy/l' (2 0ml) ^ 
?^lC4-7/U;^P-^7^5'^:/:^;/W'7}?>'^ (1 2 7mg, 0. & 
1 -:x.^)V- 3 - ( 3 -v'^ ^/VT 5 y y U \f)V) -^ijvm^^y^ % K ■ (19 1m 

g, 1. 0 0 5 y^/v) *3j;t>'i-t Kndr^/^^y> y Ty'-/V7kfPt/ (1 0 2 

25 mg, 0. 675y ^;l-) '^MTLX'm^Xm'^W^ b;fc„ mM^i^ ( 1 0 0 m 1) 

T^^f^L. i^^^^/w (1 0 Om 1 X 2) -ettffltfco tttH^g^Tk. Mh^^^tKt 

^^$*T. i6«J#J (2 9 0mg, 8 0%) ^#fCo 
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'H-NMR(CDCl3) 6:2.84 (IH, dd. J = 14.6, 10.6 Hz), 3.02 (IH, dd, J = 14.6, 

4.0 Hz), 3.27 (IH, s), 4.64-4.82 (IH, m), 5.09 (IH, s), 6.04 (IH, d, J = 
. 9.0 Hz), 6.90-7.22 (7H, m), 7.36-7.66 (4H, m), 7.77 (IH, d, J = 8.0 Hz), 

8.01 (IH, d, J = 8.2 Hz). 

5 IRv max'^'cm-^:l642, 1626, 1603, 1534, 1512. 
mp 193-194'C 

Anal. Calcd for C^^iiWt' C, 61.43; H, 3.50; N, 2.56 
Found : C, 61.32; H, 3.57; N. 2.58. 

mmm2 7 2 

10 N-[(1RS, 2 SR) -1- (4-t e r t-:/^/^-^^^^^;^) -2- (3-:?' P P7 
-2-t: -6, T-v't Kn-SH-^^-y [a] [7] Tl^ 

1) 2- (4-t e r t -7'f^/^-^;Xi<?/^) -3- (3-{^ uuy :i^=^/U) -3-;^=^y 

15 (4- t e r t-:/^/^^;!^^^/^) yi-^/^/UdA. Ig, 8 6. 0 ^ U ^/V) 

(DmB^^^^ (2 00ml) mmKm^:?^ ^ y^/UTr^^/U ( 7 . 4 7 m 1 , 94. 
6 5: U ^/l^) *5iT>' h })aL^/UT 5::/ (18. 0ml, 129^y ^JU) ^APXs 

3- (a-if'nayazr^/U') -3-:r^y^P/'?>-^::iif-/^ (1 9. 5g, 8 6. 0 5 
20 !J^/l-)<Dl, 2-v'^ h^e/^^i/ (1 0 0ml) :^'^l::7R*'fb-^hy (3. 

4 4g, 6o%?fttt, 8 6. o^y^/p) ^m^. ^ux'iw^mmnLfco sis^ 

i^i^KmU Lfc / ^yjV^(D 1 . 2 { 1 0 m 1 ) :^^K^^iT 

(3 0 Cm 1 X 2) TttffiLfco tttHM^Tk. mA^mMxmmmu » (* 

(-^=3rf-i^:g^^^f-/l-=4 : 1) T'i»^Lg6<Ji^ (3 1. 1 g. 9 7%) ^ 

»H-NMR(CDCl3) S :l. 13 (3H, t, J = 7.0 Hz), 1.28 (9H, s), 3.29 (2H, d, J = 7.4 
Hz), 4.11 (2H, q, J =7.0 Hz), 4.54 (IH, t, J = 7.4 Hz), 7.08-7.18 (2H, m), 
514 



wo 02/059077 



PCT/JP02/00532 



7.22-7.44 (3H, m), 7.48-7.56 (IH, m), 7.81 (IH, dt, J = 7. 6, 1.6 Hz), 7.89 
(IH. t, J = 1.8 Hz). 
IRv max'^cm"^:1738, 1694, 1570. 
Anal. Calcd for C22H25CIO3 0. IH2O: C, 70. 53; H, 6. 77 
5 Found : C, 70.38; H, 7.02. 

2) (2RS, 3 RS) -2- (4-t e r t-7'^/V^>'v>/U) -3- 
yzi-^jV) -3-t Kn^v'^P/'^i/^^^/^ 

:S'fkffil& (2 2. 3g, 163. 65 U ^/U) <0%^a^'}-)Vau—y-}V (5 0 Om 1 ) 
Ml^7K*»l>*-^hy !>A (12. 4g, 3 2 7. ^;!)Px.T^|g. 

10 -ea O^lt^L/::^ ^^#J^5^L, ?»^tr2- (4-t e r t--f^)\^^^-y^J'>V) - 
3- (S-iJ'Pn:?:!^::!/^) -S-^t-^^ryyn/^V^^n^/W (3 0. 5g, 8 1. 8 5: 
y =^)V) (DV'=^^lVaL^^)V (200ml) 0 'CiCtiPx.T 3 0 

S*S?^(^l^i^:^m<S:APx.XSJSSrJtft. MI-tK (200ml) ^Mtl^ g^lS^^ 
;K2 0 Om 1 X 2) -Cttttl Lf::„ ttfflM^7kS3 J;rJ«^^n^:te7KT«L. (M 

15 7KW-7i/^>v''i7A) ^j^JEEW^LS6^t> (2 6. 8g, 8 7%) ^#fCo 

'H-NMR(CDCl3) S :0.92 (3H, t, J = 7.0 Hz), 1.27 (9H, s), 2.80-3.00 (3H, ra), 
3.14 (IH, d, J = 3.0 Hz), 3.80-4.00 (2H, ra), 4.96-5.04 (IH, m), 7.01 (2H, 
d, J = 8.4 Hz), 7. 18t7.30 (5H, m), 7.41 (IH, s). 
IRv max'^cm-':1728, 1713, 1597, 1574. 

20 Anal. Calcd for C22H27CIO3 0. SHjO: C, 68. 83; H, 7. 34 
Found : C, 68.71; H, 7.32. 

3) (2RS, 3RS) -2- (4-t e r t-:/5^7l'^>'v^>'V) -3- (3-^nP 
^ai^/l') -3-t KP53{^->:/n/-?i^^ 

(2RS, 3RS) -2- (4-t e r X-'7^^}V^l^^J)V) -3- (3-^ 00:73. 
25 ::^;W) -3-t KP^v'yo/^'^'^^f-/^ (2 6. 5g, 70. 1 "^JV) (O :^ ^ 
J-JV (200ml) Wm^1^%im.\Yri- h P -^AtKM (7 Om 1 , 140? 

Lfc^s i^^^f^/V (5 0 Om 1 X 2) T'ttWUfCo ttmi^^7K*3J:U?MR:fe:S* 
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^^^i^^^hnwM^^xmm us. og. 59%) ^#fc. 

'H-NMRCCDClj) S :L28 (9H, s), 2.80-3.10 (3H, m), 5.08 (IH, d, J = 4.0 Hz), 
7.00 (2H, d, J = 8.4 Hz), 7.20-7.30 (5H, m), 7.41 (IH, s), 
IRv max°'W:1713, 1599, 1576. 
5 mp 117-118^; 

Anal. Calcd for C20H23CIO3: C, 69.26; H, 6.68 
Found : C, 69, 18; H, 6.68. 
4) (4RS, 5 SR) -4- (4-t e r t-'/^y^'O'v^/l') -5- 
-1, 3 V 2-:tl^ 
10 (2RS, 3RS) -2- (4-t e r t -y^^/l^-Ov'/U) -3- (3-i^PP7:3^ 

^/U) -3-t. Vti^-^^u/<^^m. {1 4, 5g, 4 0. 6 ^ y^/l^) O-r h^t K 
P^yi/ (400ml) v':7a:=/^7i^y^7i^y7^r>'K (9. 63in.l, 4 

4. 7 5 V^M t hV^^/l^T^:^ (8. 5 0ml, 60. 95 U^/U) ^Mx.^ 

immMmmMLt:., uit^m^m}^. ^^^htc. mmi^yk (soomi) 
m?i^u mm (9. 6g. 6 9%) ^#fco 

'H-NMRCCDClj) 6 :l.29 (9H, s), 2.04-2.36 (2H, m), 4.16-4.30 (IH, m), 5.03 (IH, 
brs), 5.76 (IH, d, J = 7.6 JIz), 6.96 (2H, d, J = 8.4 Hz), 7.24-7.40 (6H, 
20 m). 

IRv max™W:1734. 
mp 215-216°C 

Anal. Calcd for CgoHjjCl NO^: C, 69.86; H, 6.45; N, 4.07 

Found : C, 69.65; H, 6.46; N, 4.10. 
25 5) (IRS, 2SR)-2-T%/-3-U-tevt--:fi^/Uya:.::z/U)-l- 
{3-^f nny 'fxi/^'y-l-:^^;v 

(4RS, 5SR) -4- (4-ter t-y^^jV-<l^-J;V) -5- (3-i?Pa7:i: 
~JV) -1, 3-;*-dri?-yy (9. 5 0g, 2 7. 6?y^/^)©:£^ 

/-jv {7 mm^^m^im\\:-rY))t;-i^im^ U7 . smi. i38 
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$ y ^/i') ^Mx.. 8 o°ci^-c«m#ufco ^mmKA (2 om i ) »x.. m 

m^-f-zu (5 Om 1 X2) T'ttfflLfCo ttj±J»**5it;«^fB:^:fcKTW U ^ 
^ (i^7K«^-7i5^^>^X«>Ji.) ^j^JEif^U i6«Jife (8. 8 2g. 10 0%) ^# 

5 'H-NMR(CDCl3) 5 -.1.30 (9H, s), 2.31 (IH, dd, J= 14.0, 10.6 Hz), 2.73 (IH, 
dd, J = 14.0, 3.4 Hz), 3.22-3.34 (IH, m), 4.67 (IH, d, J = 4.8 Hz), 7.05 
(2H, d, J = 8.0 Hz), 7.24-7.36 (5H, m), 7.42 (IH, s). 
IRv max°"-cnf^:1597, 1574, 1512, 1474. 

6) N-[(1RS, 2SR) -1- (4-t e r t-y^/l^^^/v'yu) -2- (3- 
10 ^PP:7 3i^7^)-2-t Kn^^v-cc^/Wj-e, T-v't KP-SH-^^'y [a] [7] 

(IRS, 2SR) -2-T^y-3- (4-t e r t-^^/l^y :xl=^zU) -1- (3- 
>^pp:7 3i=/P) (3 5 5mg, 1. 1 7 K V ^/l') (DT± V 

=-hVJi' (2 0m I) ^m^e, 7-v?t Fo-5H-<vy [a] v'i^P^:/^^^- 
15 1-;(7/^7JkV^ (2 2 Omg, 1. 1 7 % V ^^Z^) {^-i^ pi 

*5j;t;«l-t Kn=3ev'-<v;/hyTy-/l-7K^!fe (1 7 9mg, 1. 17%V^/l^) 

^M^xmux'immw bfco s;&^^7K ( i o o m i ) r-w i^^^f^/^ ( i 

0 Om 1 X 2) T'ttttlLfc. ttTO^Tk. ^^:^:S7Kr'liW?f (»gE 

(--=¥f-^:g^^aif^yi'=4 : 1-2 : 1) T')»$^U g^i?^^7U--=3f.f- 
^^^it-C. (3 4 8mg, 6 4%) ^#fc„ 

'H-NMR(CDCl3) S :l.30 (9H, s), 1.90-2.08 (2H, m), 2.10-2.24 (2H, m), 2.60-2.78 
(3H, m), 2.96 (IH, dd, J = 14. 4, 4. 8 Hz), 4.35 (IH, d, J = 4. 4 Hz), 4.60-4.76 
25 (IH, m), 4.98-5.06 (IH, m), 5.67 (IH, d, J = 7. 8 Hz), 5.88-6.02 (IH, ra), 
6.28 (IH. d, J = 11.8 Hz), 6.88 (IH, dd, J = 7.4, 1.4 Hz), 6.98-7.18 (4H, 
m), 7.20-7.38 (8H, m), 7.47 (IH, s). 
IRv max™W:l633, 1514. 
mp 142-143t 
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Anal. Calcd for C^iH^Cl m^'- C, 76.29; H, 7.02; N, 2.87 
Found : C, 76.19; H, 7.15; N, 2.83. 

mmm27 3 

N- [ (1 RS, 2 SR) -1- (4-t e r t-y^f-zU^l^i^/U) -2- (3-^t3P7 

(IRS, 2 SR) -2-T5:y-3- (4-t e r t-Zf'f-Jl^y -1- (3- 
^uny:tL:=^/U) yn^'iy-l-:^—/^ {3 5 5mg, 1. 1 7 5: y ^/u) <^T-fe h 
^hy/l- (2 Oml) ^?gl::4-7/l':to-^7t5'U'>';«;/V7l?i^^ (2 2 3mg, I. 

1 7 5 y ^yi^) *5 ct t>* 1 3 - ( 3 -v^pt ^jur 5 7 :/ p tvi') /t-^i;?^ 5 

10 K-W^(3 3 6mg, 1. 7 6^y*/l-) *5j:t>*l-t KP^iz-O'yhyT 
i/-;l-7KfPt/ (17 9mg. 1. 175y^/i-) ^M:^X^mx^m^m:Wl^fc. S 
«^7K (10 0ml) "e#f?U g^^^^/l- (1 0 Om 1 X 2) -CttJiiLfCo 

15 1-2:1) Tr«Mb. i^i?^f-/W--=3r-y->':0^feff^^§ii:T. B^tltl (3 3 3m 

g, 6 1%) ^m-o 

^H-NMR(CDCl3) 6 :2.74 (IH, dd, J = 14.4, 11.0 Hz), 3.02 (IH, dd, J = 14.4, 
4.4 Hz), 4.15 (IH, d, J = 4.4 Hz), 4.70-4.86 (IH, m), 5.04-5.12 (IH, m), 
5,85 (IH, d. J = 8.0 Hz), 6.90-7.20 (4H, m), 7.24-7.60 (8H, m), 7.89 (IH, 
20 d, J = 7,6 Hz), 8.07 (IH, d, J = 8.0 Hz) 
IRv max*^cm-^:l640, 1624, 1599, 1580, 1514. 
mp 144-145'C 

Anal. Calcd for CsoHagCl FNOj-O. IHuQ: C, 73.27; H, 5.98; N, 2.85 
Found : C, 73.05; H, 5.74; N, 3.09. 

25 ^jiM2 7 4 

N- [ (IRS, 2 SR) -1- (4-t e r t -'T'^/I/^^/v^/V) -2- (3-^Po:7 

(IRS, 2 SR) -2-r^y-3- (4-t e r t-^^jl^y zr^^-jU) -1- (3- 
^unya:.::^/V) T'P^'?:/- 1 /l^ ( 1 . Og, 3. 15^y^/U) (DT±h=^ 
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5 5: y ^JU) *J 1 -cn^/w 3 - ( 3 -i^;^ ^/UT ^ / ^ P fcV^) J^Z/W-tI^v^^ ^ K • 

(7 2 5mg. 3. 785 y^/V) feitJ^l-fc: Kn^i^^i^i/hyTy- 
/l^TKfPtl (4 82mg, 3. 155 ]) ^Mx.X^UX-m^m:WLtz. R^m 
5 ^Tk (2 0 Om 1) T'«L. g^^^^^ylx (2 0 Om 1 X 2) r'tttti Lfco ttliilS 

a@ti<l::xy:*y/^:!j;^A^p-r h^7:7><- (-^ds^if^- : g^i^cc^/w=4 : i- 

1 : 1) T^mmL. mm^^f'/^-^'^-^i^Tb^ibnm^^'^x^ mm (i. 0 4g, 

6 6%) 

10 ^H-NMRCCDClj) S :l.31 (9H, s), 2.74 (IH, dd, J= 14.2, 11.0 Hz), 3.01 (IH, 
dd, J = 14. 2, 4. 4 Hz), 3.98 (IH, d, J = 4. 4 Hz), 4.70-4.88 (IH, ra), 5.02-5,10 
(IH. m), 5.90 (IH. d, J = 8.0 Hz), 7.13 (2H, d, J = 8.4 Hz), 7.22-7.60 (lOH, 
m), 7.73 (IH. d, J = 8.8 Hz), 8.31 (IH, d, J = 8. 4 Hz). 
IRv max™'cm-^:i636, 1572. 1518. 

15 mp 112-113t: 

Anal. Calcd for C30H29CI2NO2 : C, 71.15; H, 5.77; N, 2.77 
Found : C, 71.10; H, 5.83; N, 2.56. 

mmm2 7 5 

N- [ (IRS, 2 SR) -1- (4-t e r t-^^^/U^^P/U) -2- i3-^nny 
20 -2-t KP^iXcn^^/U] -5-:7/U;^n- 1 --^7 hT^ K 

(IRS, 2 SR) -2-T5y-3- (4-t e r t -y^/^:7 a.:^/!/) -1- (3- 
^nu-73u=^;V) ■^n^<l^-l-:t—JU (3 0 0mg, 0. 9 4 ^ ]} "^M <DT± h 
^hV^l^ (2 0ml)mWi^5-y/l^:ttii-y^U:^jU/U:^:^mil 8 0mg, 0. 
9 4 5 y J; €5 1 3 - ( 3 -i^/ ^f-jvy ^J-fxi tVk) ■)j)Vifsi/y{ % 

25 K -ill^it (2 1 7mg, 1. 1 3 5 y^/i-) *5j;t/i-t Kp=^ix-<^-y> yr 

(I45ing, 0. 945y =^)V) ^j)nx.T^MT'|^«# Lfc„ K 
(10 0ml) T'#f^U ^Wi^^JV (1 0 Om 1 X 2) 1?^^ Lfc„ ft 
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1) x-mmu B^^^^/^-^=¥1^^^J^l^&s^fB$*T. mm io. 2 4g. 5 
3%) mtc. 

^H-NMR(CDCl3) 5 :L31 (9H, s), 2.74 (IH, dd, J= 14.2, 10.6 Hz), 3.01 (IH, 
dd, J = 14.2, 4.4 Hz), 4.02 (IH, s), 4.70-4.88 (IH. ra), 5.07 (IH, t, J = 
5 4.0 Hz), 5.89 (IH, d, J = 7.0 Hz), 7.04-7.20 (4H, m), 7.22-7.44 (7H, ra), 
7.50 (IH, s), 7.60 (IH, d. J = 8.4 Hz), 8.12 (IH, d. J = 8.4 Hz). 
IRv inax"^cnr^:l636, 1595, 1584, 1520, 1507. 
mp 102-10310 

Anal. Calcd for CjoHzgClFNOj : C, 72.47; H, 6.04; N, 2.82 
10 Found : C, 72.47; H, 6.23; N, 2.60. 

1) 2- (4-t e r t.-:/ h^e/yU'<^^v'/U) -3- {3-^^ ^ ny x.=:./U) -3- 

(4-t e r t-7'>^>':7 3:ri7b) 7« ^ 7 — ( 5 . : 0 g , 2 7. 7^])^/U) 
15 omM^^^^ (7 0ml) {2. 3 6inl, 3 0. 5 

^y^/V) *5J:tJ«h3;cc^y^r (5. 8ml, 41. 65y^/l>) SrJPx.. ^ 

- (S-^nn^ai::^/!^) -3-;^^y:7°P^^•>'^^^7^ (6. 29g, 27. 7^.y 
^ju) (Di. h^i^^i^y- (50ml) mmi^Amiti-hV^M, (1. 1 

20 1 g , 6 0 27. 7%3 ^M^^ m^X^ 1 bfCo RjS^i- 

%\^m^\^ti:^%^/\^W-(01, 2-v^^ (10ml) TOSr^^TU R 

0 om 1 X 2) T'ttffiLfco ttw?s^7k. m^-mMxmmwy^. wk mim 

25 (--^f-:/ : i^^aif-yv=4 : 1) XmUX^^m (8. 2 6g, 7 7%, M) 

2) (2RS, 3RS) -2- (4-t e r t-:/h^rv'/U-^yv^y^) -3- (3-^ 

iaaibl^^^ (5. 7 9 g, 4 2. 5 ^ y^/l') (Di^aL^;V::^^^;V (15 0ml) 
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mmi^Tkmit^^t^m-r hvpj» (s. 22g. 85. o^y ^/v) ^Mx.xmm.x^ 

-3- iB-f^vixiya:.::^/]^) -3-:t'^y:fu/-^l^m^'^^^ is. 26g, 21, 2 

^ y (^v'^^/uo^— r/i^ ( 1 0 Om 1 ) mm^o°a:iXM^X 3 05>»b 

5 /c. Rmm^ 1 ^S:^^?rAPx.TS^&^JhJ?). M{:^7k (200ml) ^M^. 

:x.^)V (2 0 Om 1 X 2) -Trttffi L/Co ttmtr7)c*5<J:0iafB^*£7KT'»U ^ 

yy^- {f^^^V : 1-2: 1) T-lPtM L i 6<J#J (7. 12 

g, 8 6%) 

10 iH-NMR(CDCl3) S :0.94 (3H, t, J -7.0 Hz), 1.30 (9H, s), 2.80-3.00 (3H, m), 
3.12-3.22 (IH, ra), 3.89 (2H, q, J = 7.0 Hz), 5.01 (IH, s), 6.80-6.88 (2H, 
m), 6.92-7.00 (2H, m), 7.20-7.30 (3H, m), 7.42 (IH, s). 
IRv max"^cm-^:l726, 1609, 1597, 1574, 1507. 

3) (2RS, 3 RS) -2- (4-t e r t-:/h=3{-v'/l''<:/v^/U) -3- (3-^ 

(2RS, 3RS) -2- (4-t e r t--f Y-^-y^v^V-yjV) -3- 

-3-t K^^^/7'a/^°VMJ^5^/^ (7. 1 2 g, 18. 2 ^ y^/l^) (D 

ieomi) mm\c2^^7\^mit'^hv^j>^i^^mm-iis. 2m i, 3 
6. 4^y^7i-) ^m^. mm.xm^m:WLtc. Rj^M^mm^^s i^^«^ap 
20 ^miit Lfcm. (2 0 Om 1 X 2) xmm ufc„ ttffl^^**5j:ti«is 

mikm^x^cii^u (^iTK^^m-^^'^^v-i^A) ^j^i±w*bfc„ n^m^mnk 
:j^f'/u-^^^>i)^bnw^^'&xn^m {4. 7 0g, 32%) ^#fco 

'H-NMR(CDClj) 6 :l.29 (9H, s), 2.80-3.02 (3H, m), 5.06 (IH, d, J = 4.4 Hz), 
6.80-6.90 (2H, m), 6.90-7.02 (2H, m), 7.20-7.30 (3H, m), 7.42 (IH, s). 

25 IRv max™W:l713, 1705. 
mp 81-82t: 

4) (4RS, 5SR) -4- (4-ter t b^v'/^-<:/v'y^) -5- (3-i^ 

(2RS, 3RS) -2- (4-ter t-^ h^i^^^^^i^Jl^) -3- (S-iJ'nn 
521 



wo 02/059077 



PCT/JP02/00532 



•7a^=^jV) -3-\i¥tie^-y^u^<l^m: (4. 5 0g, 14. S^U'^/^) (Dy'Vy 
t Y^nyyl^il 5 OmDm^iZL, v?7:Il:=^/^JJ^;^2J^y/^Tv'K (3. 3 9ml, 
15. 7 5 y ^/!^) th]} :i~^fVT ^^^(3. 00ml, 21. 45y ^/W') SriB 
X.. l^mM»SLfc„ Ml^^UfCo a»J-7K (2 0 0m 

^x^^ma (4. Olg, 8 0%) ^#fc, 

^H-NMR(CDCl3) 6 :l.32 (9H, s), 2.18 (IH, dd, J= 13.8, 11.1 Hz), 2.28 (IH, 
dd. J = 13.8, 3.9 Hz), 4.18-4.28 (IH, m), 4.95 (IH, s), 5.76 (IH, d, J = 
10 7.8 Hz), 6.90-6.98 (2H, m), 7.24-7.30 (2H, m), 7.30-7,40 (4H, m). 
IRv max'^^cm-^:l734, 1507, 1476, 1435. 1391, 1364. 
mp 165-166°C 

Anal. Calcd for C20H22NO3CI: C, 66.75; H, 6.16; N, 3.89 
Found : C, 66.65; H, 6.26; N, 3.69. 
15 5) (IRS, 2 SR) -2-T^/-3- (4-t e r t-y^h^i//V7ai=7l') -• 
1- {?,-!7xixiy :^z^iv) •:fxi^^^^-\-ir^)V 

(4RS, 5SR) -4- (4-t e r t-y^bdriX/V-^^^v^/V) -5- (3-^pp 
y3uz^;V)-\, 3-:t=¥i^yy v?>-2-:t:/ (3. 80g, 10. 6^1)^/1') (O 
^iJ^y-zl- (2 0ml) ^^ICB^^TK^^l^-^^y.^^ATK^SS (3. 9 6ml. 3 
20 1. 7 5y^/U) ^Mtl, 8 0'Cl^-C6B#^m?^Lfc„ mM\^i^ (20ml) ^ 

inx.. (5 om I X 2) -eiftwufco tttti^g^7K*5j;t>Wn:fefcK-ei5fc 

JV-QW^^ L B ( 2 . 6 7 g , 7 6%) ^#fc„ 

^H-NMR(CDCl3) 6 :1.32 (9H, s), 2.30 (IH, dd, J= 13.8, 10.4 Hz), 2.70 (IH, 
25 dd, J =13. 8, 3. 4 Hz), 3.22-3.34 (IH, m), 4.67 (IH, d, J = 4. 8 Hz), 6.86-6.96 
(2H, m), 6.96-7.06 (2H, in), 7.20-7.34 (3H, m), 7.42 (IH, s). 
IR V raax^-^caf^ : 1574, 1507, 1476, 1366. 
mp 93-94^: 

Anal. Calcd for CigHaNO^Cl: C, 68.35; H, 7.25; N, 4.20 
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Found : C, 68.21; H, 7.28; N, 4.18. 
6) N-C(1RS, 2 SR) -1- (4-t e r t-7'h=3{-v^/l'-^:^v^/^) -2- (3 
-^x:inya^=^/U) -2-1: -6, KP-5H-'<;yy [a] 

[7] Ty^Uy-l-:fyj\^:^^^^V 
5 (IRS, 2 SR) -2-T5:y-3- (4-t e r t--/h^v'/k7:nr^/^) -1- 

(3-^ p n:7a:=/u) (3 0 0mg, 0. do^u^e/u) (D 

T±h^h])/U (2 0ml) mm^6. 7-v?fc KP-5H-^>'y [a] iy^u^ 
yT'l^-l-lfJ/U:^^^ (IG 9ms, 0. 9 0 ^ U ^/l') *5<ttJ?l-:t^yW3- ( 3 

-i;?^ =f-/ur 5 y f /v) :^7/i^;i?v^-i' ^ k • m^U (258mg, i. 35^y 

10 ^/l') *5j:t;5l-t KP^arv'^i/y hyTy-/l-7K^#» (1 3 8mg, 0. 9 05 

V'tM »;ti:ma-^-«»bfco siS'M^Tk (1 0 0ml) x-wu mm 

(1 0 Cm 1 X 2) T'ttWLfCo ttffl^^TK. l&?P:fe^-Clli«#t. ^ 
it (ilTKIS^-v^^^iXi^A) mi^W5feLfc„ ^Wi^<gr>'y:*y/v;(;7^^p-7h 
ifyy^- (-^=3ri^>' : 4 : 1-2 : 1) -CJ^^L. g^^oc^/W^^^r 

15 -^l/t^hW^^^^X^ (3 5 1mg, 7 7%) ^^fc^ 

^H-NMR(CDCl3) 5 : 1.32 (9H, s), 1.90-2.08 (2H, tn), 2.12-2.24 (2H, m), 2,- 60-2. 76 
(3H, m), 2.94 (IH, dd, J = 14. 6, 4. 4 Hz), 4.32 (IH, d, J = 4.0 Hz), 4. 58-4.72 
(IH, m), 5.00-5.08 (IH, m), 5.73 (IH, d, J = 7. 6 Hz), 5.92-6.08 (IH, m). 
6.33 (IH, d, J = 12.0 Hz), 6.88-7.20 (7H, m), 7.24-7.36 (3H, m), 7.47 (IH. 

20 s). 

IRv max™W:1640, 1507. 
mp 180-181°C 

Anal. Calcd for CsMOjCl: C, 73.87; H, 6.80; N, 2.78 
Found : C, 73.62; H, 6.81; N, 2.85. 

25 mMm2 7 7 

N-[(1RS, 2SR)-1- (4-t e r t -7" h dr->/k-<Vv^/k) -2- (3-^P 
n^o:^/!^) -2-t Kp^^v'^^/I'] -4-'7/U:tvi-i-i-y hT^ K 

(IRS, 2 SR) -2-T5y-3- (4-t e r t--f V^i^Jl^y :^=-;U) -1- 
(3-^ PP7a.-/U) •/P/-^:/-!-;^— (3 0 Omg, 0. 905!)^/^) <D 
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T±h:^hVJ^ (2 0ml) mm\Z.A-y;Virx2-ry^\^iy)};v^i^m (17 1m 
J!?v^-f 5 K -It^ill (2 5 8mg, 1. 3 5 $ y ^/U-) *5itj« 1-t Ko^i^^^/ 

y h y T:/-;vmim (lasmg, o. 90^1; ^;v) ■^tiwx.x'mx-m^mw 
5 bfco sm^tk (1 0 om 1 ) T*wu mm^^/^ (1 0 om 1 x 2) x^mm 

> 7^=4 : 1-2 : 1) -CiffiSaU S^H^^/W- ^^1^>'^^bW^S^$■t•T. (2 
7 8 m g , 6 1%) 

10 ^H-NMR(CDCl3) 5 -.1.32 (9H. s), 2.73 (IH, dd. J= 14.6, 11.0 Hz), 3.01 (IH, 
dd, J = 14.6, 4.4 Hz), 4.13 (IH, d, J = 4.0 Hz), 4.66-4.82 (IH, m), 5.10 
(IH. s), 5.87 (IH, d, J = 8.6 Hz), 6.90-7.02 (3H. m). 7.04-7.16 (3H, m), 
7.26-7.38 (3H, m), 7.44-7.60 (3H, m), 7.95 (IH, d, J = 7.6 Hz) , 8. 02-8. 10 
(IH, m). 

15 IRv max™'"cm"':i640, 1626, 1599, 1582, 1507. 
mp 161-162°C 

Anal. Calcd for CjoHjgNOjClF: C, 71.21; H, 5.78; N, 2.77 
Found : C 71.10; H, 5.94; N, 2.53. 

mmm 2 7 8 

20 N-[(1RS, 2 SR) -1- (4-t e r t-T^h^v'/l^^i^i;'/!') -2- (3-i^ P 
p:7 3in/l^) -2-t KP=ari/a^f-yV] -5-^ n xn-i-j-y % K 

(IRS, 2 SR) -2-T$y-3- (4-t e r t-':f V^i^/l^y -1- 
(3-^p p:73;=/P) ■:/P^-?i/-l-:t~/^ (3 0 0mg, 0. QO^P^yl') © 
T±V=^VV/\^{2 0ml)mmk^5-!^tini-y^Uiy:fjjl^:^;:^mil 8 6mg, 
25 0 . 9 0 ^ y ^/U) *5 J;tJ« 1 3 - ( 3 -v^p< 3 7 ^ n tVl') :*/U4?v^ 

5: K (2 5 8mg, 1. 3 5 5 ^ ^/l^) *5J;t)«l-t KP=3rv''<>-)/ h 

y ry-zi'TKfp^ (i38mg, 0. 9o^y ^/i-) ^■mK.xMm.xm^m.wvtc. 

m^m^:^ (10 0ml) -e#«?U g^^J^^/U (100ml X 2) xmLtCo 
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1-2:1) -ei^^U Wm=^'^f^-^^-tyi)^hW^^^'^X^ (1 3 6m 

g, 2 9%) &#fCo 

•H-NMR(CDCl3) 6 :l.32 (9H, s), 2,72 (IH, dd, J = 14.4, 11.0 Hz), 3.00 (IH, 
5 dd, J = 14.4, 4.0 Hz), 3.96 (IH, d, J = 3. 6 Hz), 4.70-4.84 (IH, tn). 5.09 
(IH, s), 5.90 (IH, d, J = 8.2 Hz), 6.93 (2H, d, J = 8. 4 Hz), 7.10 (2H, d, 
J = 8.4 Hz), 7.14-7.62 (8H, m), 7.78 (IH, d, J = 8. 4 Hz), 8.32 (IH, d, J 
= 8.4 Hz). 

IRv max"'cnr':l638, 1572, 1507. 
10 mp 132-133'C 

Anal. Calcd for C, 68.97; H, 5.59; N, 2.68 

Found : C, 68.68; H, 5.69; N, 2.53. 

IIJfe«Sj2 7 9 

(IRS, 2SR) -2- {A-yMuyau:=.;\y) -2-t Ko=3ri/-l- {3- [ (h 
15 ])y;V:^n:^=f-;v) ^■y^jjv) a^^/i':^;/w^^ t e r t--/^/!^ 

1) (4RS, 5 SR) -5- (4-:7/W;d-P:7:n::^/k) -2-^=¥y-4- { 3- [ ( h 

iJ yjvirn ^ ^ir'\ ^l^^JM -1.3 y v^^- 3 -1o;vt^vm t e 

r 

(4RS, 5RS) -5- {A.--y )Vir^y a:.=.)V') -4- {3- [ ^Y^yj^Hrxi:^ 
20 ^;v) -^it] -1, 3-:t^U-yyv?V-2-;^^ (2. 0 6g, 5. 5 5 

%^}^JV) ©Tir h^hy/l^ (2 0ml) Wm^^^Wy-t e r t-T'^/V (1. 

4 5g, 6. 6 6 5 y^/U) *5j;tJ«4-N, N-:^pf y v?^' ( 6 8 m g , 0. 

5 6 5 y ^Jn;t. ^MT* 1 B#ra^# bfCo mM\^i^ (10 0ml) tr^JPx.. 
g|^:x5^7l. ( 1 0 Om 1 X 2) T'ttW Lfc„ ttW^^Sr*. ^?P^:feK-e«IiSkSfc}^ 

25 ^ji km^W^^ i^t7J^) ^^JEE^* L fco BSti ^ y ^/i-;i7 7 iJ' a •x' 

h^yy^- i^^-^iyimm^f-^^^io : 1-1 : 1) x^mmmm=^^/i^- 

-^^•fy:A^bn^^m-^^X. (2. 17g, 8 3%) ^#fc„ 

^H-NMR(CDCl3) 6 : 1. 54 (9H, s), 2.62 (IH, dd, J= 14.4, 9.0 Hz), 2.96 (IH, dd, 
J = 14.4, 4.0 Hz), 4.76-4.88 (IH, m), 5.67 (IH, d, J = 6.8 Hz), 6.73 (IH, 
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d, J = 7.8 Hz), 6.82-7.00 (3H, m), 7.04-7.20 (3H, m), 7.39 (IH, d, J = 7. 8 
Hz). 

IRv inax""-cm-':1823, 1725, 1611, 1597, 1514. 
mp 112-113'C 

5 Anal. Calcd for C22H21NO4SF4 : C, 56.05; H, 4.49; N, 2.97 
Found : C, 56.08; H, 4.56; N, 2.98. 

2) (4RS, 5SR) -5- (4-yMuy:jL::zjU) -2-:t^y-4- {3- I (h 

^ t e r t --f^iV 

10 (4RS, 5 SR) -5- (4-:7/U;^t3:7zcr^/^) -2-;^dry-4- { 3- [ ( h y 

y}Virn:^=^jv) ^ir'] ^^^v'yi^} -1, 3-;<^^^i^y■ y v^>--3-:^/u*Vg^ t e r 
t->^9^/^ (1. Og, 2. 1 2 ^ y^/U) OT^fe h:=- h y/U (1 0 Om 1) 
{'iict5*^*^by ^^ix (1. 3 6g, 6. 36^y-=E-/U) WtK^^ ( 5 0 m 1 ) 
?riP;tfco 1 0 *lfb/^x= !>A(4img. 0. 2l^y ^jv) 

15 ^Mx.^ «m#LfCo Kmm^mm^. 7k ( 1 0 0 m 1 ) ^M^s W^^/i- ( 2 
OOml X2) T'ttfflLfc ttm»7K*JJ;I>'i^?ti:ft:^i?gfc?^L. f^j^ (*7k5iS 

T. (0. 9 3g, 8 7%) ^#fc. 

'H-NMRCCDClj) 6 :l.54 (9H, s), 2.76 (IH, dd, J= 14.6, 9.2 Hz), 3.03 (IH, dd, 
20 J = 14.6, 4.0 Hz), 4.78-4.92 (IH, ra), 5.70 (IH, d, J = 6. 8 Hz), 6.90-7.20 
(5H, m). 7.30-7.44 (2H, m), 7.79 (IH, d, J = 8. 2 Hz). 
IRv raax^cm-^:l817, 1725, 1611, 1514. 
mp 158-159*t: 

Anal. Calcd for CzzHziNOgSF^: C, 52.48; H, 4.20; N, 2.78; F, 15.09; S, 6.37 
25 Found : C, 52.51; H, 4.00; N, 2.55; F, 15.06; S, 6.40. 

3) (IRS, 2 SR) -2- (4-7/i/;^p:7:n=/l/) -2-t KD^rv^-l- {3- 
[ {hVyMn;i=^/u) 7./u:^=^ju2 ^y-JM :^=^/u:fy/w<^y^t e r t- 

(4RS, 5SR) -5- i4--7JU:^uya^=-/V) -2-^^y-4- {3- [ (hy 
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t e r t-T'^/U (0. 9 0g, 1. 7 9 5 y ^/V) <Z)^ / -/l^ ( 1 0 m 1 ) ^ 
?S?f-0. ^%%im.\Y.'r\')>tfJ^(D:^^ J-fXmWi 8ml. 5. 4 05y 

$r;bB;?L^M-e3 0^m#Lfc<, KMI^tR (50ml) ^^JP^T@^^::i^^/U 
5 ( 1 0 0 m 1 X 2 ) -ettW LfCo tttti?^^^fP:ft:i[7k-t?St?^ (*l7K«-7 

(0. 7 2g, 8 4%) ^#yho 
'H-NMRCCDClj) 6 :1.31 (9H, s), 2.74-3.00 (3H, m), 3.96-4.16 (IH, m), 4.69 (IH, 
d, J = 8. 4 Hz), 4.95 (IH, s), 7.02-7.14 (2H, m), 7.32-7.44 (2H, ra), 7.50-7.64 
10 (2H. m), 7.77 (IH, s), 7.87 (IH, d, J = 6. 6 Hz). 
IRv max'^W:1694, 1510, 1368. 
mp 152-153'C 

Anal. Calcd for C21H23NO5SF4: C, 52.83; H, 4.86; N, 2.93 
Found : C, 52.67; H, 4.74; N, 2.97. 

15 %W§A 2 8 0 

N- ( (1 RS, 2 SR) -2- {A-y a^::^fV) -2-t Kp^v-^I- { 3- 
[ (hi):7/k;tnp(^/V) 7.)Vii^=^}V\ :t.^)V) -6, T-v't Kp-5 

Yi-<:y9 [a] [7] r:y^v:y-\-)3)Vif^^^% K 

1) (IRS, 2SR) -2-T5y-l- (4-7/U:tn73i::^/U) -3- {3- [ (b 
20 y:7/V;fcip(^/U) •ya:.=:.)V\ -fu^^lz-l-^—ZU 

(IRS, 2 SR) -2- {4-yj\y:tny:j^=.;U) -2-t Kd^^iX-l- {3- [ (h 

(6 2 0mg, 1. SO^V'eM {3:hy7/U;^Pg^^ (5ml) ^i&Px., OtJT* 

1 o^mwvfc. Rj^^m^mmm. isfpfiWTk^^nx.. g^^^^^/u (3 om i x 2) 

@*L@6<)tJ (0. 5 2g, 10 0%) ^#fc„ 

iH-NMR(CDCl3) 6 :2.55 (IH, dd, J= 13.8, 9.9 Hz). 2.98 (IH. dd, J= 13.8, 3.0 
Hz), 3.22-3.36 (IH, m), 4.63 (IH, d, J = 5. IHz), 7.02-7.12 (2H, m), 7.30-7.42 
(2H, m), 7.52-7.70 (2H, m), 7.85 (IH, s). 7.90 (IH, d, J = 8.4 Hz). 
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IRv max'^W:1603, 1508, 1431, 1366. 

2) N-((1RS, 2 SR) -2- (4-7/W:ro7cr;cn/U) -2-t Kadr^X-l- 
IS- C (hp 7/1^:^13^5^/1^) J^/I^Tjs:::/!'] ^l^-J/U) ccf^/I^) -6. K 
P-5H-^>>/ [a] [7] Ty^u:y-l-:fyju:^^'f-^ K 
5 (IRS, 2 SR) -2-T^y-l- (4-:7/^;tP7:n^/I/) -3- {3- [ (hy 
7/k;rn^5^/^) y :x.=^M -fn/^iz-x-isr—iv (2 6 0mg, 0. 

6 9 5;y*/U) (DTirhc^^hy/l' (2 0inl) ^?gt6, T-i^'t Ko-S H-<i/ 
)^ [a] v^iJ'n^:7'xi^-l-*/l'7i?i^il (IBOmg, 0. 6 95 1)^/1^) ^iXf- 
1 3 - ( 3 -v^Tt 'f-)\^T 5 y y P f /I') ;«;/V3j?v'-r 5 K • W^M. (19 8m 

10 g, 1. OS^y^/V-) *5j;tJ«l-t Kn^^/-<^/i/hyTi/-/^7kftt) (10 5 
mg, 0. 69^ y^/U) »;iT^M-C«m«^Lfc„ SJS»7jc (1 0 Om 1) 
T«U e^^^^/l- (1 0 Om 1 X 2) T'ttttiLfeo ttffi^tfTK. ^fttft^TlcTr 

l37J>.^xi-^\-^yy^- (->.:^f-:/:g^^a::5"/^=4 : 1-2 : 1) "elS^U 

15 S^^J^f^/l ^■^■^l^-h^h-m^^^^X. (2 5 2mg, 6 7%) 

'H-NMR(CDCl3) 6 :1.90-2.06 (2H, m), 2.12-2.26 (2H, m), 2.60-2.70 (2H, m), 
2.90-3.20 (3H, m), 4.60-4.80 (IH, m), 5.04 (IH. s), 5.82-5.98 (2H, m), 6.13 
(IH, d, J = 11.8 Hz), 6.95 (IH, dd, J = 7. 4. 1.8 Hz), 7.00-7.20 (4H, m), 
7.40-7.50 (2H, m), 7.52-7.64 (IH, m), 7.70 (IH, d, J = 7.6 Hz), 7.81 (IH, 
20 s), 7.89 (IH, d, J = 7.8 Hz). 

IRv rnax'^'^cm"^:l638, 1508, 1449, 1366. 
mp 156-157°C 

Anal. Calcd for CjjgHasNO^SF^: C, 61.42: H, 4.60; N, 2.56 
Found : C, 61.25; H, 4.57; N, 2.57. 

25 |im^Sj2 8 1 

4-:7;^;rp-N- ( (IRS, 2SR) -2- {^-y )V^uy -2-tKn^ 
ix-l- {3- [ (hy :7/^;tpy5=-/i.) y^/V7K=/v] ^^y-yjv] -i-'Ty 

(IRS, 2 SR) -2-T^7-i- i^^-y iviruy -3- {3- [ (by 
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7/i/;tP^^;I/) y^^U7is::^;P2 :7 3ic=.7H :7'py-?i/-l-;t— (2 6 0mg, 0. 
6 9^];^>'U) ©T-feb^^MJ/l^ (2 0ml) m^kC4-y/V:t^-r-7i^U'^:ij/U 
JJ?^'^ (1 3 Img, 0. 6 9 $ y^/W-) *3itJ?l-ccf=-/i^3- (S-e^TJ^/l^r^ 
/y^pfcV^) ^/t-Tj^i^^^ K • Jfi^lg (1 9 8mg, 1. 0 3 5 y^yi^) joJ;t>*l 
5 -t Kndf-^/^i/y h iJT-j/^/I^Tlcfpi^ (1 0 5mg, 0. 6 9 ^ U ^ ^^Bx. 
T^M-e«»bfc„ SJI&?S^7k (10 0ml) -e^L. Mni^/i. (100 

m 1 X 2) x^mmLtz.. mmm^::^. mmmyi^x^mkm^u m:^mm'^ 

^f-^^:g^^^^/l-=4 : 1-2 : 1) T'^^U g^^::^^/^ '^arf-V^a^gjSi^^ 

10 ^^X. (218mg, 58%) ^#fCo 

'H-NMR(CDCl3) 6 : 2. 84-3. 20 (3H. ra), 4.70-4.86 (IH, m), 5,09 (IH, s), 6.10 (IH, 

d, J = 9.0 Hz), 6.96-7.24 (4H, m), 7.40-7.62 (5H, m), 7.64-7.80 (2H, m), 

7.84-7.94 (2H, m), 8.08 (IH, d, J = 7.6 Hz). 

IRv max™'cm-^:l642, 1626, 1601, 1514. 1369. 
15 mp 157-158t 

Anal. Calcd for C27H20NO4SF5: C, 59.01; H, 3.67; N, 2.55 
Found : C, 58.88; H, 3.64; N, 2.53. 

%mMl 8 2 

N- [ (IRS, 2SR) -2- {A.-y jV^xiy z^:=.)V) -2-tKn^i/-l- (3- 
20 ^V-fuH^^^y^l/V'jV) -6, 7->^t KD-5H-^i^y [a] i^^D^ 

1 ) 3 y 7° n tV^:t iX^S^i^^^/^ 

3-t Kn^iX^S#^^^/V (1 5. 2g, 0. 1 0^/W) <^N, N-v^pt^yl- 
A|>/UAr5 K (1 0 0ml) :ft^b-ry7'ntVV (1 2. 1ml. 0. 13 

25 =^}V) }l^^\\:r)rY^)'^K (19. 5g, 0. 13^/1-) ^JbPx.T 7 0"^? 1 5 B# 
LfCo mM\Ci^ (5 00ml) ■^%^x.Xm^:^=f-f^ (5 00, 200ml) 

LT. g6«j#i (12. 4g. 6 4%) ■^mmntx.xntio 
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'H-NMR(CDCl3) 5 ■ 1.35(6H, d, J = 6. 2 Hz), 3.90(3H, s), 4. 55-4. 65 (IH, m), 
7.07(1H, dd, J = 8. 2, 1.8 Hz), 7.33(1H, t, J = 8.2 Hz), 7. 50-7. 70 (2H, m). 

3-4 yyn f /V'^a-^^/^s^^^^/i^ (12. og, ei. s^y ^/u) <d=t 

5 h7t Kn^^i^d 0 0ml)^^{e:,7K?^T7k*{t^y5"!>AT/i-5:::^r>A (3. 
52g, 92. T^y -^-zi^) tri!>i-f oAPx.fc. ^MT' 1 H#rBl«# bfc^. tKJ^T 

t'tk (10ml) ^n7LX'm\^f^. ^mm^m.=^\^tzM.. ^^s^m®*tfc„ 

M^Jtrv'D^'^/l'^n-r hj/7:7^- (--drf-i^ : 8^^015^/^= 3 : 1) T'^tM 
LT. (10. Og, 9 7%) Sr?S)Kife^ LT#fc„ 

10 'H-NMR(CDCl3) 6: 1.34(6H. d, J =6.4 Hz), 4. 50-4. 65 (IH, m), 4.66(1H, d, 
J = 6. 2 Hz), 6. 78-6.90(lH, m), 6. 90-7. 00 (2H, m), 7.26(1H, t, J = 8. 2 Hz). 

3) 3- )Virxiy z^:^}V) -3-;^=¥y-2- [3- {4y^xi\^)Vir^=;y) 

3-^ yyp \f;\^:^^l/^l^i?;\^riV::i'-;V (7. 31g, 44?]J ^/l^) <D^ 
15 (50ml) mm^.. 7|c)^T*l'fbp« iJ' ( 3 . 56ml, 46 

^ V'^M t h y^^7VT5 y (6. 6 9ml, 485 

5mmmw\.tc. ^mmm^u mm^m^m^u ^i^i^-h^ntc. 

3- (4-:7/U;*-n7:n=7U) -3-:t^yzfuy<ym^=f-;U (8. 4 1 g, 405 
y ^/l-) <Dv?^ h ^iy:r.^ ( 5 0 m 1) ^^J::, 7^c^«^T7k*^b•:^ h U A ( 1 . 
20 6 0 g , 6 0 4 0 5 y ^eju) t:M^X 1 f^mrn^ Lfto ^tiK±xnfc^ 

iy I/- h v'^ V^i^zr.^ ( 2 0 m 1 ) ^?^?^TilT ^fil? 1 0 WWiW^ Lfc„ 
S/iS^Si-7K (200ml) m'Uk.Xmk^^/^ (200ml) T'ttW tfCo ttW^S 

n-^Y^yy^- {^^-tl^ :mk^^J\^=l 0 : 1-5 : 1) T'M^LT. g6<J 
25 (12. 5g, 8 7%) ?r#fc„ 

IRvmax"""W^:1736, 1688, 1599, 1508, 1258, 1233, 1157. 
^H-NMR(CDCl3) 6: 1.13(3H, t, J = 7.2 Hz), 1.30(6H, d, J = 6. 2 Hz), 3.28(2H, 
d, J = 7. 4 Hz), 4. 15 (2H, q. J = 7. 2 Hz), 4. 57 (IH, d, J = 7. 8 Hz), 4. 40-4. 60 (IH, 
m), 6. 60-6. 80 (3H, m), 7. 00-7. 25 (3H, m), 7. 90-8. 10 (2H, m). 
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4) (2RS, 3 RS) -3- (4-:7/l/;t-o:7air^/^) -3-t Kpdfv/-2- [3- 

4i7K*tftMi& (9. 12g, 67. 0^ y^/V) (O^J:z.'^)Va:.-y-}V (10 0m 
1) H^^lC, ;4c^{b:?l^!>^-^by i>A (5. 07g, 1345^^/1-) ^^J>4-r 
5 o^iPx.T. 2^^m^bfCo ^«^M*L. i^^^/i^^— r/i-l:i5fc?^LfCo 

Sr»U r.tLj^3- (4-77P;^a:7 3.^71-) -3-;^-^y-2- [3- (-f y^Pt" 
^^'i;^/!^] T'P/'^^'^^t^/l^ (12. Og, 3 3. 5 5:y^/l') Ov^o: 

^/wo^^x/u (20mi) mn^MTcr^o ^?ax'2«ii#Lit^. WtKj^u 

l^a^i^X'KliS^ihfefcc jg^feSTTKifc^^ «l7K«Eil-7i/^v''J'^T|£iSL. lie 
10 Lfco nma^^y V iJ^)Vi7 n-^V^y-yA- {r-^^^y : B^®^^/^= l 

0:1) T^fMbT. (lOg, 8 3%) ?lr^ife»^fe#JtLT#fc„ 

IRvmax''"*cm"^:l728, 1603, 1510, 1260, 1157. 

^H-NMR(CDCl3) 5 : 0.94(3H, t, J = 7. 2 Hz), 1.30(6H, d, J = 6. 2 Hz), 2. 80-3.O0(4H, 
m), 3.89(2H, d, J = 7.2 Hz), 4. 40-4. 60 (IH, aO, 5.01(lH, s), 6. 58-6. 75 (3H, 
15 m), 6. 98-7. 20 (3H, m), 7. 30-7. 45 (2H, m). 

5) (2RS, 3 RS) -3- (4-y/U;^P73ir^7^) -3-t KD=3ri^-2- [3- 

(2RS, 3RS) -3- {A-y iviirxiy :x.:=-)V) -3-fc KP^i/-2- [3- (-r 
Vfuydjvir^l/) -fn/^y^3Lr};V (9. 8g, 2 7. 2%^)=^}V) 

20 f^^^J'/-/!- (5 Oml) ^?^tz:2^^7fc^^b:fhy •J'AtK^^ (2 7. 2nil, 

5 4. 4 ^ y ^/^) ^n7CXmMr<: 3 Bfr^lW e ^S:^ (l O O 

m 1 ) •kMx.xm^h vtcm. mm^^/i- (200, 1 0 om 1 ) x'tttt} Lfco a 

■A^hl^^it^'tX^ {7. 4 4 e, 8 2%) S:#fc„ 

25 mp 101-10210 

IRvinax™W:l694, 1514, 1451, 1292, 1260, 1229, 1152, 1119. 
Anal, Calcd for Ci^FO^ (MW332. 37) 
Calcd: C, 68.66; H, 6.37 
Found: C, 68.52: H, 6.37 
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'H-NMR(CDCl3) 6: L29(6H, d, J = 6.2 Hz), 2. 80-3. 15 (3H, m), 4. 40-4. 60 (IH, 
m), 5.00-5. 10 (IH, m), 6. 55-6. 80 (3H, m), 6. 95-7. 20 (3H, m), 7. 30-7. 45 (2H, m). 

6) (4RS, 5SR) -5- (4-7/^:^0 7 ci;^/^) -4- [3- i-^yy^ul^/U 

5 (2RS, 3RS) -3- (4-:77^:tn7ai-7U) -3-1: Fadri/-2- [3- (-f 
y:/pt:°y^;^dri/) -<;y>?;^] •:fu^<y^ (7. 14g, 2 1. S^y^/V-) ©-r 
h^fc Kn^y^-d 0 Om l)^;^Jc:Tv'fbe^7:i^=/l'*::^*:!;/K6. 0ml, 
2 7. 9 5!J^/P) i MJai^/l^T^ (4. 19ml. 30. 1 ^ U ^/l^) ^JbH 

10 ^ftfiW^K (1 0 0 m 1 ) ^M^Xmm^f-^l' (200ml) T'tt W tttt}?^ 

jV^xi-^Yifyy A— (^drf-i^ : @^^^^;u=4 : 1-2 : 1) -CltML-C. i 
6«Jife ( 1 4 . 7 g , 9 1%) ^#fc„ 
mp 114-115*0 

15 IRvmax™W:l738, 1582, 1514, 1385, 1248, 1227, 1157. 
Anal, Calcd for CigHzoFNOg (MW329. 36) 

Calcd: C, 69.29: H, 6.12; N, 4.25 
Found: C, 69.27; H, 6.16; N, 4.26. 
'H-NMRCCDClg) 5: 1.32(6H, d, J = 6.0 Hz), 2. 05-2. 35 (2H, m), 4. 15-4. 60 (IH. 
20 . m), 4.96(1H, brs), 5. 78(1H, d, J = 7.6 Hz), 6. 50-6. 65 (2H, m), 6. 70-6. 80 (IH, 
m), 7. 00-7. 25 (3H, ra), 7. 30-7. 45 (2H. ra). 

7) (IRS, 2 SR) -2-T^y-l- (4-y'/W:tP:7=cr^7U) -3- [3- (^ 

(4RS, 5SR) -5- ^A--7 fVHrxiy -4- [3- (-f y/n tVV:t=¥ 
25 "y) ^y\>)V\-\, 3-:^^-f-y^Vi^y-2-:ty {5. 8 5 g, 17. 8^]J^/V) 
(D:r.^/-;P (SOml) W-mK. Sm&T^mit'f- h D ^ -^Tkmm (8 . 9m l, 

7 1. 0^ y^/v) ^m^x 5f^mmmMvfc. K/s?s^M£Eii^t. tK (i o 

Om 1) ^M^Xm^^^^l^ (1 0 Om 1 X 2) T'ttWLfCo ttm?S*7K?5feU ^ 
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hl^^nit § S 6<Jt> ( 5 . 0 g , 9 3%) 
mp 98-99^ 

IRvmax'^cni"':3364, 1605, 1582, 1508, 1252, 1211, 1154, 1044. 
Anal. Calcd for C^^^^Vm^ (MW303. 37) 
5 Calcd: C, 71.26; H, 7.31; N, 4.62 

Found: C, 71.30; H, 7.46; N, 4.55. 
^H-NMRCCDClj) 6: 1.32(6H, d, J = 6.0 Hz), 2.28(1H, dd, J =13.6, 10.2 Hz), 
2.73(1H, dd, J = 13. 6, 3.0 Hz), 3. 20-3. 40 (IH, m), 4. 45-4. 60 (IH, m), 4.67(1H, 
d, J = 4.8 Hz), 6. 60-6. 80 (3H, m), 7. 00-7. 45 (5H, m). 
10 8) N-[(1RS, 2 SR) -2- (4-7/^;tD7aic:i/U) -2-t Kn^iX-l- 
O-f y7°a:«K^>y-<^v?/^) rc^/V] -6, Kn-5H-<y>^ [a] i/ 
XX ^•f'r y- 1 -;*/^:^?dr1^ ^ K 

(IRS, 2SR) -2-T%J~l- (,A.-y/V:^n-7:r.=^J\') -3- [3- ('f VT" 

nt;Vl-:t^v^) ya:^:^jV]-l--fn/</—7V{0. 4 6g, 1. 5 5 U */!/) t6, 
15 y-v't KP-5H--<^/y^ [a] ^y^n-^'f=ry-l-ii/v:i^ym (0. 3 4 g, 1. 
8 ^ <DT-^ (2 Om 1 ) ^^Ti^ l-ai^/W3- {3-iy?^^jV 

T%/yn}ijv) -mmm. (o. 3 eg, 2. i^y^/^) ti- 

t Kn :^r-y^i/y b y TV-;v:m^m (0. 32g. 2. ^/w) 'lr^Jn;t'r^ 

MT5B#FHmi^b:to as;»7k (1 0 Om 1) ^Mx.xmm.:^^/v (1 0 Om I 
20 X2) -CttfflLyc, ttttil^^;*cT'»U ttW-^^'^^v-l^^AT'^ii^, 

T')|tMbT. {0. 5 5g, 7 7%) ^j^^ibT#fc„ 

mp 161-162t; 

IRvmax'^W:3274, 1638, 1510, 1258, 1225, 833. 
25 Anal. Calcd for C30H32FNO3 (MW473. 58) 

Calcd: C, 76.08; H, 6.81; N, 2.96 
Found: C, 76.10; H, 6.73; N, 2.89. 
^H-NMRCCDCla) 6: 1.30(6H, d, J = 6.0 Hz), 1. 90-2. 10 (2H, m), 2. 10-2. 30 (2H, 
m), 2. 60-2. 80 (2H, m), 2.96(1H, dd, J= 14.0, 4.4 Hz), 4.10(lH, d, J = 4. 4 
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Hz), 4. 40-4. 60 (IH, m), 4. 60-4. 80 (IH, m), 5. 00-5. 10 (IH, ra), 5.66(1H, d, J 
= 7.8 Hz), 5.90-6.00(1H, m), 6.40(1H, d, J = 11.8 Hz), 6. 65-6. 85 (3H, m), 
6. 95-7. 25 (7H, m), 7, 35-7. 50 (2H, m). 

5 4--7Mn-N- [ (IRS, 2SR) -2- (4-7/l';^n :7;t^/l') -2-t Kn^f- 

(3— fyi/P/i^^i^-^^^v^/u) -1-^:7 hr 5: K 

(IRS, 2SR) -2-T5;/-l- {A-y /U:i-ny :i,=^/U) -3- [3- {-{ yf 
B f/l';^^:^) ya^:=.ju^ -l-ytt/^y^/u (0. 4 6g, 1. S^U^/W-) t4 
-y/i':i-ni~y^u:^-l-:fy/u:^i^^ (0. 34g, l. 8 ^ y^/u) (??T-fe h::^ 
10 h y /I' ( 2 O m 1) 1 -oif^/l- 3 - ( 3 f^/UT ^ 7 :/n fcVl') ;&/UjJ? 

v'-r 5 K ■ (0. 3 6g, 2. l^y^yu) i: 1 -t Kn :^v^-<vy> ]J T 

y-;i-7KfPt» (0. 3 2g, 2. i^y^/u) ^;!jnx.-r^ig.T'5^r^^«iLfCo ^ 

jS^tCTK (10 0ml) ^M:txm^^^/l- (1 0 Om 1 X 2) T'tttOUfco ttffi 

15 ^/U^UT V^'yy^— (^ ppaIn/I'A : g^^mf^yu= 10:1) T'^i!L-r. @ 
^fe (0. 6 5g, 9 1%) ^5i^H^HtUT#fc„ 
mp 190-191*C 

IRvmax™'cm-':3281, 1640, 1624, 1539, 1514, 1256, 1229. 
Anal. Calcd for (MW475, 53) 

20 Calcd: C, 73.25; H, 5.72; N, 2.95 

Found: C, 72.87; H, 5.57; N, 2.84. 
'H-NMR(CDCl3-DMS0-d6 (Idrop)) 5: 1.26(6H, d, J = 6.0 Hz), 2. 70-3. 00 (2H, m), 
4. 40- 4. 60 (IH, m) , 4. 65-4. 85 (IH, m) , 4. 95-5. 10 (2H, m) , 6. 70-6. 85 (3H, m) , 
6.85-7.60(10H, m), 7.74(1H, d, J = 6.8 Hz), 8.06(1H, d, J = 7.6 Hz). 

25 ^Jfe|Bl2 8 4 

4-77^:^13 -N- [(IRS, 2SR)-l-(3-tert --f^f-jvisr^-y^i/^^jv) 
^^/p] -2- ^4-y jvirxiy aL=.,v) -2-t Kn^i/-i--f :7 hT5 K 
1) 3-t e r t->^5^/l<';^^rv'^S#^^^/l' 
3-t Kb^v'^S#^^5^/^ (20g, 0. 13^/1-) (ni^J^uxi:^^^^ (2 
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0 0ml) mm^. -I'yT'T^^ (^30g) tmmm (O. Sm 1) ^Mk.X2B 

1) -rfff^LT. mm (17. 3g, 6 3%) $rWt)i:tT#fc„ 

5 ^H-NMRCCDClj) 5: 1.37(9H, s, Bu'), 3. 91 (3H, s), 7. 15-7. 25 (IH, m), 7.33(1H, 
t, J = 7.9 Hz), 7. 65-7. 70 (IH. m), 7.76(1H, d. J = 7.9 Hz). 

2) 3-t e r t-':f=f-;V:t^''y^yV';VT;V^—7i^ 

3-t e r t--:/^/U;e-=^rv'^S#il^^/l' (16. 7 g, 8 0^ V=^fV) (O^r Y 

vi^h'^yyy (loomi) m^K, 7K^T7k^{t;y^!>Ar/i-? = i>i. (4. 
10 55g, i2o$!J -^i^fi-f o*n;tfco ^ux^ 1 mmmw vtim. yk^^rx 

(10ml) »x.-C^Lfco ^mmtrm^Lfzm. «^^J±@*LfCo ^ 
mmt:^y}}:^^/i^i!'u-^h^'yy^- : mm^f-/l-= 3 : 1-2 : 1) 

-, xmuLx^ mm (12. sg, 8 8%) ^m^mtLxntc. 

^H-NMR(CDCl3) 5 : 1.35(9H, s, Bu*), 4.66(2H, d, H=6.0Hz), 6.93(1H, m), 7.00(1H, 
15 brs), 7.07(1H, d, J = 7.4 Hz), 7.25(1H, t, J = 7.4 Hz). 

3) 3- (4-7yi-^n:7:x=/U) -2- [3- (t e r t-7'^/I^:^=arv^) ^y-J^U"] 

3-t e r t-y^/U;^-drv'^>'i?/^T>'l'3Wl' (10. 8 g, 6 0 ^ V ^Jl^) <D 

mm^^^^^i^ (10 0ml) mmK, 7k^rmhy^^yp^/\^^=^/i- (4. 8 8m 1 , 

20 6 3 ^1)^/1^) thV^^f'yl^T?.^ (9. 2ml. 6 65!)^/^) ^M^Xm&X 

i^rmwLtz. ^mm^miiU mm^m&^^u 

3- i4-y;i^:tny3^=./v) -3-:t^y:fny<^^^a:^^/U (12. 6g, 60^ 

y h ^^^^^i? ( 1 0 0 m 1 ) mi^. Tk^r^mihi- h y ( 2 . 

4 g, 6 o%?fttt, 6 0 ^ y ^/U) ^Jn;i-c 1 o^mw^Ltio rtL(;i±T*#fcp« 

25 V/ 1^- h (7) ^ b ( 2 0 m 1 ) ^?SSr?lST ^UX 4 Bf^^^f Lfc„ 

^iS^St-Tk (200ml) ^M^Xmm^^/l- ( 2 0 0 m 1 X 2 ) Tfttti Lfeo 

/U^n-^h^7y>(- (--=¥f->':@^^^^7l-=l 0 : 1) X'i^MLT. m^ (2 
0. 1 g, 9 0%) ^Wco 
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IRvmax''°"W^:1740, 1686, 1599, 1508, 1485, 1366, 1233, 1152. 
^H-NMRCCDClj) 6: l.I3(3H, t, J = 7,0 Hz), 1.28(9H, s, Bu'), 3.29(2H, d, J 
= 7. 4 Hz) , 4. 10 (2H, q, J = 7. 0 Hz) , 4. 56 (IH, t, J = 7. 4 Hz) , 6. 67-6, 90 (2H. 
tn), 6.95(1H, d, J = 7.6 Hz), 7. 05-7. 20 (3H, m). 7. 90-8. 05 (2H, m). 
5 4) (2RS, 3 R S) -2- [3- (t e r t--7'9^/U:^^iX) ^yv^/l^] -3- 

(8. 17g, 605!) ^/U) <Di^:r.^/VaL^r-/l' ( 1 0 0 m 1) 

mmmi^. tK^w 'i^m-r (a. 54g, 120^!; ^/i^) ^^pm-r-Dm 

10 ?«^L> ::;JxJc:3- (4-7;u:tn:7 3i=/^) -2- [3- (t e r t-y^ju:^^iy) ^ 
Vv'/U] -3-:t'^yy^^<yM^'f-Ji^ (10. 8 g, 3 0 5 £Dv'aif=-;Vrc 

-x/u (2 0ml) w^^px.fco mM.x-immmwLti'^^ nu^^u tkt-s 

15 >:mm^^7U=10 : 1) -CH^LT. (8. 9g, 7 9%) <£r*ffifeW 

IRvmax""'W^:l728, 1605, 1510, 1260, 1225, 1179, 1154. 
^H-NMR(CDCl3) 6: 0.93(3H, t, J = 7.2 Hz), 1.31(9H, s, Bu*), 2. 90-3. 05 (3H, 
m), 3.87(2H, d, J = 7.2 Hz), 4.95-5. 10 (IH, m), 6. 70-6. 80 (IH, m), 6.80(lH, 
20 d, J = 7.8 Hz), 7. 00-7. 20 (3H, m). 7. 30-7. 45 (2H, m). 

5) (4RS, 5SR) -4- [3- (t e r t -y^/l-:^^e^) -^^i^JU} -5- 
(4-7/U:^p7ji=/>) -1, 3~:^^-t:/])i^>'-2-:ty 
(2RS, 3RS) -2- [3- (ter t--f^/l^:i-'^i^) -3- (4- 

y/U:;ttiy3L=iju) -S-h }^u^-yyx:[y<iym=^=^/^ {8. 8g, 2 3. S^U^ 
25 M (D;^^ ilOOml) mm^2m'^:^mti-h]} ^J^T^mm (23. 5 

ml, 4 7 5 y ^/u) ^Mx.xMUX 3 B#^m# SMl:: 5 %M7k*;^ y 
AtK^VS (10 0ml) ^JBx.T^i: Lfc^. g^^^^/l- (2 00ml) xm 

^^^■^^ifi^^^^ih-^^X. (2RS, 3RS) -2- [3- (t e r t->*'^/l-:t 
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±T'#fc^b-g'#J<^7^ h 7 1 KP7yi^ (1 5 Om 1 ) ^^f^Tv^^t:v?7a.^/^/-^^ 
(6. 5 7inl, 3 0. 6 ^ y^/H t MJo^^/VT^i^ (4. 5 9ml , 

3 2. 9$y^7i-) ^:(}nx.TSJaT'iitFBm#Lfc. ^(d^. 2WJpM»icLfc 

5 S/i&?^^^iftliL. tK (200ml) ^Jn;tT@^i^^f^7V (2 00ml) 

Mti^v/y;«7<>'Vl'>5'a-rhi/7:7^- i^^^y :mm^^/l-= 3 : 1-2 : l) 
XmmLX. mm (e. 9 2g. 8 6%) tr#f^„ 
mp 131-132t; 

10 IRvmax°^cin~':1742, 1603, 1514, 1364, 1240. 1223, 1148. 
Anal. Calcd for C20H22FNO3 (MW343. 40) 

Calcd: C, 69.95; H, 6.46; N, 4.08 
Found: C, 69.96; H, 6.38; N, 4.11. 
^H-MlR(CDCl3) S : 1.33(9H, s, Bu*), 2. 10-2. 40 (2H, m), 4. 15-4. 30 (IH, m), 4. 91 (IH, 
15 brs), 5,79(1H, d, J = 7.8 Hz), 6. 60-6. 80 (2H, in), 6. 80-6. 95 (IH. m), 
7. 05-7. 25 (3H, m), 7.30-7.50 (2H, m). 

6) (IRS, 2SR) -2-T^y-3- L3- it e r t-:ff-/}^:t^x/) y=^^ 
/I'] -1- (4-:7/U:^P73i^>'V) -i-yn^^y—ji^ 

(4RS, 5SR) -4- [3- (te r t -:/'5^7V;e-drv^) ^yi?/l^-] -5- (4- 
20 7-/i';^P7^^/l') -1, 3-:t^-fyVi^y-2-:ty (6. 6 g, 19. 25:11^ 
/U) (O:^^ J-JV (3 0ml) m^C, Zm.^im.WL'T V ^ Ki^W^ (9. 6 m 

1 , 7 6. 9 5: y ■^nx.x A.mwmiWm\.fz.. w^WL-^WBm^\^. tk d 

5 0ml) ^An;tTffil^^/V (200ml) T'ttffi Lfc„ mm^ifm ii^jc 

25 /^^bSg^^k^-lirT. B6«J% (5. 8 6g, 9 6%) ^#fi<. 
rap 132-133t: 

IRvmax'"''cnr':3362, 3295, 1601, 1582, 1507, 1485, 1363, 1208, 1152, 1036. 
Anal. Calcd for CigHMFNOg (Mff317. 40) 

Calcd: C, 71.90; H, 7.62; N, 4.41 
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Found: C, 71.69; H, 7.65; N, 4.35. 
^H-NMR(CDCl3) 6: 1.33(9H. s, Bu*), 2.29(1H, dd, J =14.0. 10. 2 Hz), 2. 74(1H. 
dd, J = 14. 0, 3. 0 Hz) , 3. 20-3. 35 (IH, m) , 4. 66 (IH, d,. J = 5. 2 Hz) , 6. 75-6. 90 (3H, 
m), 7.70-7.25 (3H, m), 7. 30-7. 45 (2H, m). 
5 7) 4-:77V:^n-N- C (IRS, 2 SR) -1- (3- t e r t-7'5^;U:^^v'^ 
3L=f-;V] -2- (4->'/I^;^n7ai-/V) -2-t: ^e/- 1 --^7 h T 5 K 
(IRS, 2 SR) -2-T^ /-3- [3- (t e r \.-'f=)-}V:^^-y) y ::^=^;V\ 
-1- (4-7/1^:^13 :7:t^/P') -l-l/p/^V—z^ (1. 59g, 5. 0^!)^/^) 

10 (30ml) mm^. l-^^/W3- (3-v?pi^/^T5yynhVu) 

;v:^i^y(^}^ -mm {1. 20 g, 7. 0 5 P ^/i-) b 1-^ V^i^l^^yVV 

y r 9-;vimm d. 07g, 7. o^y ^/v) ■kMx.xmi^-Q 5 ^wmw ufco 
K;S:^{C7K (10 0ml) MxiTi^^^^/i- (1 5 om 1 ) -ettiiiLfco 

15 (^pptIn/^a :g^^:i^5^;^=l 0 : 1) T'ffi^b-C. 

(2. 2 7g, 9 3%) <^*tfBiL-r#fco 
mp 180-181*0 

IRvmax""cm-':3420, 3312, 1644, 1539, 1508, 1223, 1150. 
Anal. Calcd for CjoH^gFaNO, (MW489. 55) 

20 Calcd: C, 73.60; H, 5.97; N, 2.86 

Found: C, 73.61; H, 6.00; N, 2.76. 
^H-NMR(CDCl3) 6: 1.28(9H, s, Bu*), 2.73(1H, dd, J = 14. 1, 10.6 Hz), 3.03(1H, 
dd, J = 14. 4, 4. 4 Hz) , 3. 90 (IH. d, J = 3. 6 Hz) , 4. 70-4. 90 (IH, m) , 5. 00-5. 15 (IH, 
ra), 5.85(1H, brd, J = 4.4 Hz), 6. 80-7. 30 (8H, m), 7. 4-7. 60 (4H, m), 7.83(1H, 

25 d, J = 8.0 Hz), 8.08(1H, d, J = 7. 2 Hz). 
^»J2 8 5 

N-C(1RS, 2SR)-l-(3-ter t-:/5^/^:^=^v'^i/v^>'l') ^^/^] - 
2- {A.-yjV:^ny3u=.jV) -2-fc Kn=3{-v'-6, 7-v't Kn-5H-^W [a] 
i/^ P ^^-r y- 1 --^ /^3ij?dr •^^ ^ K 
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(IRS, 2 SR) -2-T^/-3- [3- (t e r t -y5^/^^=3rv') -p ^=-)V\ 
-1- {.A:-y )Vi>rxiy^z:.)V) -l-^n^^^/^/u (o. 4 8g, l. 5^y^/i^) 
t6, 7-i^\:Vn-5H-^yy [a] i^i? p^T'x >'P'7js>'^ (0. 34 

g, 1. 8 ^V^/l-) <DT±h^hV/T^ (2 0ml) mm\^. (3- 
5 ^/i^T ^y^tt hVv) 5 K • (0. 36g, 2. l^y 

1 1-t Fn^v^^V'^ MJTy— /i^TKfPi^ (0. 3 2g, 2. l^y^/i-) ^J!]p 
XLT^MT'5NFTO#LfCo RMICtK (1 0 0ml) ^M^Xmm^^^/l^ (l 5 

10 -3 : 1) -eWMbX. (0. 6 3g, 8 6%) ^'^^^tl^XWz^ 

rap 149-1 50°C 

IRvmax™'cin^:3303, 1638, 1537, 1512, 1443, 1256, 1225, 1150, 1032. 
Anal. Calcd for CjiHMFNOa (MW487. 61) 

Calcd: C, 76.36; H, 7.03; N, 2.87 

15 Found: C, 76,29; H, 7.20; N, 2.80. 

'H-NMR(CDCl3) 5: 1.30(9H, s, Bu'), 1. 90-2. 10(2H, m), 2. 10-2. 30 (2H, m), 
2.60-2.80 (2H, m), 2.96(1H, dd, J = 7. 3, 4.4 Hz), 4.06(1H. d,. J = 4.0 Hz), 
4. 60-4. 80 (IH, m), 5.01(1H, t, J = 3. 7 Hz), 5. 65(1H, brd, J = 8.0 Hz), 
5. 90-6. 05 (IH. m), 6.25(1H, d, J= 11.4Hz), 6.78-7.30 (9H, ra), 7. 30-7. 50 (2H, 

20 ra). 

mmm2 s e 

[ (IRS, 2SR) -2- (4-7yv:tD :7cc^/u) -2-t KP=^r 
t/- 1 - ( 3 - 1 K P ^i/^:/^;?/^) a^i^/ul -i-i-y hT^}^ 

4-y/i^:^n--N- [(IRS, 2SR)-l-(3-ter t-y'^yl^:t^iy^lyp 
25 /U) =c^)V\ -2- {A.-y jV-^xiy z^=-)V) -2-^Yxi-i^-y-\-'ty VT ^ K (0. 

30g, 0. 6i5:y (D'r hy^ }^^nyyy (10ml) h V y)Vis- 

P@t^ ( 5 m 1) ^JBX.T. 5 0 "C-e 2 ^^m^ LtCo W^itJEW* L. am 
Srv'iJ:*^yWiJ'D-^h^77^- (iJ' a n jjs^UA : @^^^f-y>= 5 : 1) T-fflMb 
T. n^<^ (0. 18g, 6 8%) $r$^^HttT#fc„ 
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rap 179-180t: 

IRvmax"'W:1644, 1601, 1537, 1512, 1262, 1231, 1157, 1053. 
Anal. Calcd for CzeHziFjjNOj (MW433. 45) 

Calcd: C, 72.05; H, 4.88; N, 3.23 
5 Found: C, 71.61; H, 5.14; N, 3.07. 

'H-NMR(CDCl3) 8 : 2. 50-2. 75 (2H, m), 3. 10-3. 30 (IH. ra), 4. 30-4. 55 (IH, m), 
4.55-4,65 (IH, m), 5.73(1H, d, J = 4. 4 Hz), 6. 60-6. 75 (3H, m), 7. 00-7. 70 (9H, 
m), 7.99(1H, d, J = 7.6 Hz), 8. 25-8. 40 (IH, m), 9.21(1H, s). 

mmm2 8 7 

10 N- [ (IRS, 2SR) -2- (4-7/1^:^0 7 31 ^/U) -2-t Ko^ri/-!- [3- 
(1, 1, 2, 2-r h7 7/l^:tP^h=3ev') ^^/^^/i^] 

(IRS, 2 SR) -2-r5/-l- (4-7/^;^n73ir^yU) -3- [3- (1, 1, 
2, 2-'rhv'7/l^:^ti:^h^i^)yzr.=^jU]-:/'x2^<y-l-:t—/l^0. 2 78 g(0. 
15 7 6 9 ^!;^/l-) tmm^m-rhV^J>^0. ISg (l. 5 4$y^/l^) ^r-hy 

t Kci^y^l Om 1 ^XMWLt^t'iib^^^^^^nu^m^yi^/i^O. 1 2m 1 
(0. 8 5 5 U 3B#^M#LfCo E}tMt:mm^^M^^$iU 

Sfe^H^B JlXfiO . 3 4 4 g JlK^ 9 0 % 

mp 136-137°C; 'H-NMR (CDCI3, 200 MHz) 6 2.64-2.91 (3H, m), 4.09-4.20 (IH, 
m), 4.82 (IH, br d, J = 9,2 Hz), 4.85-5,04 (3H, m), 5,88 (IH, tt, J = 2.9 
Hz, 53.1 Hz), 6,96-7.09 (5H, m), 7.21-7.39 (8H, m) ; IR (KBr) 3326, 1692, 
25 1545, 1198, 1115 cm"^; Anal. CalcA for C^^?^0^. C, 60.61; H, 4,48; N, 2.83. 
Found: C, 60.81; H, 4.53; N, 2,99. 

nmm 233 

N- [ (IRS, 2SR) -2- (4-7;U';^-n7^:^/V) -2-fc Kn^i^-l- [3- 
(1, 1, 2, 2-=rYyyjV:tti=^\>iri/) ^^^v?/!^] ^^/U] -6, 6-v?p«f^ 
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1) (E) -4, 4-v'p{9^/U-5-:7ai^yl-2-<>'7">'^^^/^ 
Srh/UJ::/3 0 0ml JlilJIll^U i^^f^/^^l^:^*y@^^^^/^9 9. 8g (4 4 

5 5 5 y ^/u) (D h/u^i^5 0 m I mm^mux'M^. 3 0 ^mmw ltz. :Lti\z2, 

1--Ji^^)V-?,-y ai.z^jV'fu^^'y—jV (Tetrahedron Lett., 
127 3-1275 (1973) 60. 16g (370. 8 ^ JJ ^yl') (OV 

71-^^5 0ml ^;lr?lSTU ^mT-2«iti#Lfc„ mM^M^^^. "^^^ 

L (-^^^rf-V/S^^^f^/l-^ 2 0/1-9/1) , . 
^^WL^ 1(51*5 5. 9 7 g W6 5% 

*H-NMR (CDCI3, 200 MHz) 5 1.06 (6H, s), 1.29 (3H, t, J = 7. 2 Hz), 2.66 (2H, 
s), 4.19 (2H, q, J = 7. 1 Hz), 5.63 (IH, d, J = 16.2 Hz), 7.03 (IH, d, J = 
15 16.2 Hz), 7.06-7.10 (2H, m), 7.20-7.38 (3H, m) ; IR (neat) 2963, 1717, 1310, 
1167, 1038, 702 cm'' 

2) 4, A-^^:^=f-iV-^-y =c.=:-}V^)y9y^:^f-}V 

. (E) -4, 4-i^^f^/W5-:7:r:=i7W2-^:^x:x^^^/>5 5. 9 7 g (24 
0. g^y^/P-) C>^^/-/H 5 Om l^»l 0%/~?yv'">^/^* (5 0% 

20 -^tK) 5g^M^<bLT. ^?af-i±T'-Bfe7K»A[i Lfc. Rmmcomm^^mi'. 
5/1-9/1) . ^ma^mz.. 

U^^W- 5 . 4 7 g W 8 1 % 

25 'H-NMR (CDCI3, 200 MHz) 6 0.86 (6H, s), 1.26 (3H, t, J =7. 2 Hz). 1.56-1.64 

(2H, m), 2.30-2.38 (2H, m), 2.51 (2H, s), 4.13 (2H, q, J = 7. IHz), 7.10-7.15 
(2H, m), 7.20-7.32 (3H, m) ; IR (neat) 2961, 1736, 1171, 704 cm-^ 

3) 4, 4--J:^^)\^^--7a:-::^)V^y^ym. 

4, 4-\>i-f-)\y-^-'7:sL^)V^-^^:y^=c^)VA^. 47g (19 4. 0^1) 
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^^^) ^ 7mi[l-r M>l>isl5. 5g (388^1; , 7K200mU >^ ^ J 

-JVZ 0 Oml, X h^t Kn:7 7^1 0 0ml ©^-a-^^^MT—Ufeji^LfCo 

.JDiasS. 3 5g )IX*9 6% 
^H-NMR (CDCI3, 200 MHz) 5 0.88 (6H, s), 1.57-1.65 (2H, m), 2.35-2.43 (2H. 
m), 2.52 (2H, s), 7.10-7.15 (2H, m), 7.21-7.32 (3H, m) ; IR (neat) 3100-2850, 
10 1715, 1452, 1416, 1302, 702 cm-^ 

4) 8, S-v'^^yV-e, 7, 8, 9-r h^t Kn-5H-^i^y [a] -yrJ'o 

.4, 4-i^;^^/U-5-yzr,:^/U-<y^y^3 8. 30 g (18 5. l^V^^/V)^ 
N, N-i^^^/l^^J^/l^AT? KO. Im 1 (Dx ^y t Kt377>ri 5 Cm 1 
15 MM.XW.it:i-^-f y/W24. 3inl (2795 Sr?gT Lfc#, ^(7)^ ^ 0 . 

mtT;u^=^^M4 9. 5g (3 7 (Dm\^^'^i^i^ 2 5 Qm I mmm 

t:mwi^fj:i)^^. :itnc±xmcm&im(Dm.^t^'f-ui^8 o o.m i 2 

^X2-^V^'y'7^-\Z.xmUVX (-^^ihi^/g^m^^/l'=l 5/1-6/1) . 

n^m^ J|Xa2 9. 5 5 g I{K^8 5% 
25 'H-NMR' (CDCI3, 200 MHz) 6 1.02 (6H, s), 1.45-1.51 (2H, m), 2.62 (2H, s), 
2.63-2.69 (2H, m), 7.12 (IH, dd, J= 1. 0 Hz, 7.2 Hz), 7.31 (IH, dt, J = 1. 5 
Hz, 7.5 Hz), 7.43 (IH, dt, J = 1.6 Hz, 7.5 Hz), 7.72 (IH, dd, J = 1. 4 Hz, 
7. 4 Hz) ; IR (neat) 2953, 2928, 1682, 1601, 1468, 1289, 770 cm"^ 

5) 8, 8-i^p{f^;W6, 7, 8, 9-x h 7 1 Fn- 5 H-^V^ [ a ] ->i5' P • 
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8, 8-v?^^/l^-6, 7, 8. 9-X h7 1 Kt2-5H-^:/y [a] i/^D--7° 
7':y-5-:t:^2 9. 2 0 g (1 5 5. 1 ^V'^t/U) (D:^^ J—;V\ 5 Om\^L\Z.^ 

1-6X1) . g6«j#j€r#fCo 

M2 8. 96 g W9 8% 
10 'H-NMR (CDCI3, 200 MHz) S 0.72 (3H, s), 0.94 (3H, s), 1.54-1.97 (4H, m), 
1.78 (IH. d, J = 4.0 Hz). 2. 67 (2H, br s), 4.85-4.93 (IH, m), 7.02 (IH, dd, 
J = 1.6 Hz, 7.2 Hz), 7.11-7.23 (2H, m). 7.42 (IH, d, J = 7.0 Hz); IR (neat) 
3353, 2951, 2928, 1456, 1044, 756 cm-^ 

6) 4- (fc Kn=3rv'p?5'/l') -8, 8-v'^'^yl^-6 , 7, 8, 9-rh7tKn- 
15 5H-^>'y [a] -y^xi^-f^T^^-^-ir—jv 

8, S-v'^^^/U-e, 7, 8, g-T-h^t: Kn-5H-^:/>/ [a] v^iJ'D^y 
"Tl^-^-isr^jVI 8. 7 2 g (15 0. 9 ^ y^/U) iN, N, N' , N' -T" h 
7^5^/^;c^U>^v?7r5>'5 0. 1ml (3 3 2 ^ y^/l') <^^^f->2 0 Om 1 
7|C?^T-r'l. 6Mn-:/5^/ky5=-!J^A(Z)-^def->'^^2 0 8ml (382 

20 ^ y =^jv) ^jiT Lfc^. 3 5 "cx^-wm.w ufco Kfs^g-a-fe^- 7 s tii-^^^p u 

^/l';«7 7i.i5'P-7 h^7:7^- (-^:3rf->'/@|^^^/l.= 6/l) t^SU 7. 7 
25 -v^^^/^-7, 8, 9, 9 a-r f7 t Kn^/iJ^p^y^J? [c d] ^v-/y 
7^/-2 (6H) ( 3 1 . 0 0 g) ^^fe<Dmofc|a#:<bLT#fc„ 

TK^-ft^y ^l>i^T/l'^^lJ'A5. 73g (1 5 1 5 y^yt-) ©7^ h7t Kn:77 
:/2 0 Om l^^f^tc:, 7k^^T^ ±T'#fc@ft:<D7^ h ^ t Kn:77>'l 0 Oml^ 
^^JiSTU Sfi-eiB#TO#bfc„ KlS^^7K^Lfcm. 7K6mK 1 5%7K^ 
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Sfel^^H Ml 9. 15g I|X$5 8% 

mpl07-108t:; 'H-NMR (CDClj, 200 MHz) 5 0.76 (3H, s), 0.99 (3H, s), 1.16-1.28 
(IH, m), 1.68-1.82 (IH, m), 1.91-2,03 (2H. m), 2.30 (IH, d, J = 13.6 Hz), 
2.63 (IH, br t, J = 5.3 Hz), 2.93 (IH. br s), 3.22 (IH, d, J = 13.8 Hz), 
10 4. 58 (IH, dd, J = 5. 3 Hz, 11. 9 Hz) , 4. 85 (IH, dd, J = 5. 7 Hz, 11. 9 Hz) , 5. 24-5. 32 
(IH, m), 7.00-7.06 (IH, m), 7.08-7.17 (2H, m) : IR (KBr) 3312, 2951, 1402, 
1016, 997,. 762 cm"'; Anal. Calcd for Cyfi^Qz- C, 76.33: H, 9.15. Found: c, 
76.37; H, 9.28. 

7) 4- [ [ [t e r t-'Zf'f^/V {rJ:^=f-;V) -yV/l^l ;^drv'] t8, 8- 

15 v'p<^/W6, 7, 8, 9-r h7t Kn-5H-^l/y [a] v'^^'a^7'•ry-5- 
:^— 

4- (t Kn^i/^^/l^) -8, 8-i?p{^/k-6, 7, 8, 9-rh7tKP-5H 
[a] S/^ci-^>^xi^-5-;r-/H 8. 87g (8 5'. 655P^yV), 
4-N, N-:^p<5=-/^T^y f y v?i^.O. Sg, h y^^yur^i^l 4. 3m l (1 
20 0 3 5!J^/^) ©x^7t KP^^^'lOOml^tC, mM.Xt e r t->^^/^ 
i^/f-/V^uu^^yl^l 4. 2g (9 4. 2 =; P ^/k) ^Mx.^ ^(D^I^-mMW 

25 i^$r#fc„ 

M^mi^ JlXfi2 8. 9 0 g 11X^10 0% 

'H-NMR (CDClj, 200 MHz) 6 0.08 (3H, s), 0.11 (3H, s), 0.76 (3H, s), 0.90 
(9H, s), 0.99 (3H, s), 1.16-1.30 (IH, m), 1.67-1.80 (IH, m), 1.88-2.05 (2H, 
m), 2.30 (IH, d, J = 13.6 Hz), 3.02 (IH, br s), 3.23 (IH, d, J = 14.0 Hz), 
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4.64 (IH. d, J = 11.8 Hz), 4.94 (IH, d, J = 12.0 Hz), 5.23-5.31 (IH, m). 
6.98-7.04 (IH. m), 7. 06-7. 15 .(2H, m) ; IR (neat) 3391, 2951, 2928, 2857, 1470, 
1254, 1076, 837, 775 cm"^ 

8) t e r t-zf^;^ (6, 6-i^p{ 5^/1^6, Kn-SH-^^^y [a] i/ 

4- [ [ Ct e r t-'f^jv (i?^^7V) i/D/l'] ir^i/'] -8, S-v';^ 

^/W6, 7, 8, 9-x h7t Kn-5H-^^i/ [a] v'i5'P->v:/xV-5-^-/U 

2 8. 90 g (8 6. SS^V'^M ^ VV^'^/UT^:y2 4. Iml (1733: 
y^/P-) . 4-N, N-i;^;i^/UT^/l^Vi^lyl. 06 g (8. 6 4 5 !) ^/U) O 

10 Tir hc^ MJ/H 0 Om 1 ^^(citK^^Ts iJ' v;^/^?!^^/!^^? n y K i 4 . 8 g (1 

3 0 5 y ^71^) ©Ti? h^hyyUOml ^^^7K?^T?iT Lfc. r y ^ 
e^AS. 49g (130^y ^/^) ^M^. MUX^ 6 Lfc. S/S?S^7fct^ 

^Ift^lri^g^LfCo nhfhftm^m^N, N-i;'^^yW*/Vi^T5 KlOOml 
15 tiIi:6^Ll, 8-^T1flfi^i5'n [5. 4. 0] -7-l>:/x-t:/ 2 5 . 8ml (1 

735y^/^) ^jnx.. 8oiCT-M#tfc„ R«^7k}ra£^\ g^^o^^^/kx- 

i^i?ai^/w= 15/1) . e Sr#fc„ 

20 gJj|tfe?i^#: IlXMlO. 2 5g 11X^3 8% 

'H-NMR (CDCI3, 200 MHz) 5 0.09 (6H, s), 0.94 (9H, s), 1.01 (6H, s), 1.65 
(2H, d, J = 7.0 Hz). 2.32 (2H, s), 4.71 (2H, s), 6.25 (IH, td, J = 7.0 Hz, 
10.7 Hz). 6.64 (IH, d, J = 10.8 Hz), 7.07 (IH, d, J = 8. 8 Hz), 7.17 (IH, 
t, J = 7.5 Hz), 7.37 (IH, d, J = 8. 0 Hz) ; IR (neat) 2953, 2928, 1464, 1256, 

25 1111, 1074, 837, 775 cm-' 

9) 6, 6-i>^^/U-6, 7-i:^hVn-5H-^yyiai']-y^x:i^-:f7'y-i- 
^)\^:^^ J-}V 

t e r t-'Zf^jV (6, 6-:>7«^/W6, 7-i?t Kn-SH-^^-y [a] l/^u 
^-fy-l/- 1 -AA^:^ V ^v') i^'pt 'f-jv-yy V7. 306g (23. 085y =^)V) 
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)\yi>r3 Y(0=TV^\iY^yy^yWiil . 7inl (27. 7 5: y^/^) ^inx.. S 

3/1) . n^m^m^o 

m^mW J|X*4. 48 4 g I|5t*9 6% 

^H-NMR (CDCI3, 200 MHz) S 1.02 (6H, s), 1.59 (IH, t, J = 5.9 Hz), 1.67 (2H, 
d, J = 7.4 Hz), 2.35 (2H, s), 4.70 (2H, d, J = 6. 2 Hz), 6.32 (IH, td, J = 
10 7.0 Hz, 10.6 Hz), 6.79 (IH, d, J = 10.6 Hz), 7.11-7.31 (3H, m) ; IR (neat) 
3318, 2951, 1454, 774 cm"^ 

10) 6, 6— :^p«f^/U-6, 7-''J\iVn-5H-^^^yialiyii^n^-:fy'y-. 

6, 6-t?7f^7W6, 7-^^!^ KP-5H-^i^y [a] i/^P'^T/T'i^-l-l'/^ 
15 ;<^y—J\^4. 42 9 g (2 1. 9 0 5 U ^/^) <^r-fe h V 1 0 Om 1 ^l^lz:^ tK 
f^T> ^.7ki^r2j^m5. 47 g (5 3. 7 5 V <bji«4m 1 ^tR 1 5 m 1 

imm Ltimm^^o <*)tmru mr^T^i^. ^m-c i . 5 ^mim r 

^feS^^ IlX»3. 08 7g IR^6 5% 

mp 132-134'C; 'H-NMR (CDCI3, 200 MHz) 5 1.03 (6H, s), 1.66 (2H, d, J = 7.4 
Hz), 2.37 (2H, s), 6.33 (IH, td, J = 7. 3 Hz, 10. 6 Hz). 7.23 (IH, d, J = 10.6 
25 Hz), 7.26 (IH, t, J = 7. 5 Hz), 7.39 (IH, dd, J = 1. 3 Hz, 7.5 Hz), 8.00 (IH, 
dd, J = 1. 5 Hz, 7. 6 Hz) ; IR (KBr) 3050-2550, 1682, 1464, 1451, 1308, 1279, 
775 cm"'; Anal. Calcd for Ci^HijOz: C, 77.75; H, 7.46. Found: C, 77.97; H, 7.57. 

11) N-[(1RS, 2 SR) -2- (4-:7/^:tn73.::i/V) -2-t KDdr^/- 
1-C3-(1, 1, 2, 2-xh7:77P:tP^ h^Srix) ^Vv'yp] -6, 6 
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K 

(IRS, 2 SR) -2-T5y-l- (4-7>'^:tP73i^yW') -3- [3- (1, 1, 
2, 2-r :73i=i/lx]:/p/'?>'-l-;f— /UO. 36 7 g(l. 

5 Oie^y^/I^) , 6, 6-i^;^f^/W6, T-v^^t Kn-5 H-^V^ [a] -y^n 
--^■zT'T^y-l-ttJVi^vm.Q. 22 g (1. 025y^/l') , 1-t Kndri/^;/^/ 

MJTy-;i'7K^i^o. i6g (1. 0 2 5:y^/u) trr-t h-by^n omi ifi 

T'itl^ bJ^i b 1 3 - ( 3 -v?;^ f^/l^T 5: y W ^ K • :^ 

SlifiO. 19g (1. 0 25y^/U) Srailx. ^aT'-«fe^L/c„ SJ5S«gf^ 

e^)^* JKfiO. 44 3 g M7 8% 

mp US-Uet:: 'H-NMR (CDCI3, 300 MHz) 6 0.99 (6H, s), 1.64 (2H, d, J = 7. 2 
15 Hz), 2.29 (2H, s), 2.79 (IH, dd, J = 10.4 Hz, 14.6 Hz), 2.98 (IH, dd, J = 
4,1 Hz, 14.6 Hz), 3.78 (IH, d, J = 4. 2 Hz), 4.59-4.68 (IH, m), 5.04 (IH, 
t, J = 3.8 Hz), 5.76 (IH, d, J = 8.4 Hz), 5.89 (IH, tt, J = 2.8 Hz, 53.0 
Hz), 6. 13 (IH, td, J = 7. 1 Hz, 10.6 Hz), 6.34 (IH, d, J = 10.5 Hz), 7.01-7. 14 
(7H, ffl), 7.17-7.22 (IH, m), 7.30 (IH, t, J = 7.8 Hz), 7.42 (2H, dd, J = 5. 3 
20 Hz, 8. 6 Hz): IR (KBr) 3287, 1638, 1512, 1227, 1200, 1125 cm-'; Anal. Calcd 
for C31H30F5NO3: C, 66.54; H, 5. 40; N, 2.50. Found: C, 66.47; H, 5.46; N, 2.49. 
||iiM2 8 9 

N- [ (1 RS, 2RS) -2- (5-:J'PP-2-^^::^7U) -2-t KP^i^-l- [3 
- (1, 1, 2, 2-X h7:7/>:^PJi hdrv') ^-y-^lV\ -6, 7-i?t K 

25 P-SH-^^-y [a] ^y^xi^-:r=fV-\-l3}\^i^^^%^ 

1) 3- (5-i^PP-2-5^^^/V) -3-;t=ary-2- [3- (1, 1, 2, 2-=t Y 

3- (1, 1, 2, 2-r h7 7yU:tP:i^h=3fv') h/V^i^'i 2. 5g (6 0. 0 

^ y^/i^) , N-:/p^;^^i/W^ Ki 0. 7g (6 0. o^y^yu), 2, 2' 
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a^f'/U:x,^y';UX'm^Lfc.mi^tz.mm<Omm^m^^*LX. 3-(l, 1, 2. 
5 fCc 

3- (S-iJ' DD-2-^ni:=^yU) -3-;a-^yyp t°:ti/^^f^/H 1. 6 3g (4 
9. 9 8 5: y^/U) (^1, 2-v^p< h^v'^iJ^VS Om l^^lC7Ki^T6 0%7K^ 
-fb-^hy l>A(^Jgib/-?7 7^i^!i^g/^2. 00 g (5 0. o^y^/i-) t:Mx.. ^ 
0**0. 5 ^mW^ l^tco r tLtci±T'#fc 3-(l, 1, 2, 2-7^ h7 7/^:^ n 
10 h dr v') '<:/i;'/V:/a 5 K<^ 1 , 2 -v'pJ h v'^^ 1 0 m I ^^^?ax'j!in 

1-9/1) . -^=¥f-i^J;l3^^fbbT. 

15 efej^^ 1(51412. 58 g J|X^5 7% 

mp 49-5rC: 'H-MR (CDCI3, 200 MHz) 8 1.16 (3H, t, J = 7. 2 Hz), 3.27 (IH, 
dd, J = 7.5 Hz, 14.1 Hz), 3.36 (IH, dd, J = 7. 5 Hz, 14.1 Hz), 4.13 (2H, q, 
J = 7. 1 Hz), 4.34 (IH, t, J = 7.5 Hz), 5.89 (IH, tt, J = 2. 9 Hz, 53.1 Hz), 
6.93 (IH, d. J = 4.2 Hz), 7.04-7.14 (3H, m), 7.23-7.32 (IH, m), 7.53 (IH, 

20 d, J = 4.0 Hz); IR (KBr) 1725, 1661, 1434, 1215, 1148, 1132 cnj-^ Anal. Calcd 
for CiaHigClF^O^S: C, 49.27; H, 3,45. Found: C, 49.24; H, 3.20. 
2) (2RS, 3RS) -3- (5-i^nn-2-^^r^/U) -3-t Kndri/-2- [3 

-(1, 1, 2, 2-7-hyy/i-:tna^h^i/) -<i^P/i^l ^^y^^i-ym^f'/i' 

mtMH^ 7, 76g (57. 05!) ^/U) t:i^^'^/l^=^-T/l^ 15 0ml ^^T'Jt 
25 # L;^£;iS fe7K*fbJ}^ ^^-f- hyi>A4. 3lg (il4^y ^71^) ^^^i.T'JP;t^ 

a-2-^:i^=/U') -3-:^dE^y-2- [3- (1, 1, 2, 2-r h 7 :7/V:^-pa: h dr^/) 
-O'v'/l'] •T'o f :^:/il^5^7H 2. 50g (28. 48 $ y^/U) ^Tk^^TT'iP 
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5 fco 

M^mW- IR* 12. 7 0 g U^1Q0% 

'H-NMR (CDCI3, 200 MHz) 6 1.00 (3H, t, J = 7.2 Hz), 2.95-3.09 (3H, m), 3.14 
(IH, d, J = 3.6 Hz), 3.96 (2H, q, J = 7, 2 Hz), 5.14 (IH, t, J = 3.9 Hz), 
5.90 (IH, tt, J = 2.9 Hz, 53.1 Hz), 6.75 (IH, d, J = 4. 0 Hz), 6.79 (IH, d, 
10 J = 4.0 Hz), 7,00 (IH, s), 7.06 (2H, d, J = 7. 8 Hz), 7.28 (IH, t, J = 7. 9 
Hz); IR (neat) 3463, 1725, 1451, 1302, 1277, 1198, 1125, 801 cm"^ 

3) (2RS, 3RS) -3- (5->5'Pn-2-5^3i=yW) -3-t Kn^v'-2- [3 
-(1, 1, 2, 2-xh7 y-fV:^n:r. \. ^^y) Zfu If ;r 3/^ 

(2RS, 3RS) -3- {^-{/nn-2-f-:i-=-JV) -3-tKD^v'-2- [3- 
15 ( 1 , 1 , 2 . 2 -X h 7 yjvi^-a 31 h ^t/) ^-y^Jfi/] -fxi if:tl^^^^/V^ 1 4 . 
27g(32.37^1I , 7kmi\:.i- M»!J'A2. 39g(6 4. 7^1) ^/U) , 
p^iJ'y-y^S OmKT^ hyk }'^V2yyy5 Om\(Dmi-^^^MUXQ^mW.Wl^ 

20 m^^J=^^f^^-'r;i^-^^^i^i:^m^\\:L-X. ifi^t>;lr#fCo 
efe^^B ItJifig. 18 Ig 11X^6 9% 

mp 105-106°C; 'H-NMR (CDCI3, 300 MHz) 6 3.03-3.11 (3H, nO, 5.15-5.17 (IH, 
m), 5.89 (IH, tt, J = 2.9 Hz, 53.1 Hz), 6.76 (IH, d, J = 3.9 Hz). 6.79 (IH, 
d, J = 3.6 Hz), 7.01 (IH, s), 7.06 (2H, d, J = 8. 7 Hz), 7.27 (IH, t, J = 
25 7.8 Hz); IR (KBr) 3358, 3100-2550, 1692, 1453, 1287, 1204, 1117, 801 cm"M 
Anal. Calcd for CieHijClFAS : C, 46.56; H, 3.17. Found: C, 46.59; H, 3.20. 

4) (4RS, 5RS) -5- (5-^5^13 0-2-^^;^/^) -4- [3- (1, 1, 2, 
2 -r h 7 y/V:tn h =3^ ^z) - 1 , 3 -^^-^V U -Jy- 2 V 

(2RS, 3RS) -3- (5-;{^nn-2-9=-^=/^) Y^^i/-2- [3- 
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(1, 1, 2, 2-7- hy-7^V':^n^h^iy) ^i^i^/V] t;°:tV^8. 996 
g (2 1. 7 9^y^/U) (Dxhyt KP7^V80ml^?Sl3:hyp::^/l-7'^^ 
3. 6 5ml (2 6. 2 5y^;L') ^ v'73:=/V*t;^7j^y7VTi? F6. 60 g (2 

5^/^=3/1-1/1) , mm^ntc. 

n^m^ HX»8. 4 80g M9 5% 

'H-NMR (CDCI3, 200 MHz) 5 2.55 (IH, dd, J = 9. 8 Hz, 14.0 Hz), 2.66 (IH, dd, 
J = 4.6 Hz, 13.4 Hz), 4.20-4.31 (IH, m), 5.19 (IH, br s), 5.86 (IH, d, J 
10 =7.6 Hz), 5.91 (IH, tt, J = 2.8 Hz, 53.0 Hz), 6.87 (2H, s), 6.94 (IH, s), 
7.01 (IH, d, J = 7.6 Hz), 7.13 (IH, dd, J = 1.2 Hz, 8.2 Hz), 7.34 (IH, t, 
J =7. 9 Hz); IR (neat) 3274, 1761, 1451, 1196, 1119, 1001 .cm"' 

5) (IRS, 2RS) -2-T5:y-l- (5-;}'nn-2-^:n:=:/^) -3- [3- 
(1, 1, 2, 2-7" by 7/1^:^-0 31 h^^/) y^'/u} yx2/-<y-i-^^/u 

15 (4RS, 5 RS) -5- (5-^no-2-5^^^/V) -4- [3- (1, 1, 2, 2 

-"r hyy-fi^:^uzr.}.^-y) ^yz/;i.-] -I, 3-:^^-f-y~ V i^y'2-:t>'8 . 48 

og (2 0. 6 9 5:y^/v) tTmiti-vv t7J>^3. Big (8 2. 8 5: y ^/U) 

mm=^'f-^^x2m^mLfz. m^fz.^mm^MMmi~ v y m 

20 ^^MJE®* bfco mmm^-y y 'J^W (a P S :/) :t}yJ^^n'^h^yy^ 
n^m^ UAl. 6 48g 1151^9 6% 

'H-NMR (CDCI3, 200 MHz) 5 2.45 (IH, dd, J = 9. 8 Hz, 13.8 Hz), 2.86 (IH, dd, 
J = 4. 1 Hz, 13.5 Hz), 3.27-3.36 (IH, m), 4.76 (IH, d, J = 4.8 Hz), 5.91 (IH, 
25 tt, J = 2.7 Hz, 53.1 Hz), 6.78 (IH, d, J = 3. 6 Hz), 6.83 (IH, d, J = 3. 6 
Hz), 7.06 (2H, d, J = 7.4 Hz), 7.12 (IH, d, J = 1. 6 Hz), 7.32 (IH, t, J = 
7. 8 Hz); IR (neat) 3360-2860, 1586, 1487, 1451, 1302, 1279, 1196, 1121, 801 
cm"' 

6) N-[(1RS, 2RS) -2- (5-i5^on-2-^:3^::^/l-) -2-t Kndrv'- 
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1-C3-(1, 1, 2, 2-r-hyy^i^:ttia:.h^-» -<i/v^/^] ^g^/V] -6. 7 

(IRS, 2RS) -2-rKy-l- (5-^PP-2-^J^^/V') -3- [3- (1, 
1, 2, 2-7" h7:7;^;tpa: hdrv') :73;=/V] r^'p/-?;/-!-:^— 582 

5 g (1. sie^y^/i') . 6, r-v't Kp-5H-^;/y" [a] i/^P^-ZT^^-- 

l-;^;/^^!^^^?^ 29g (1. 525y^yv), l-t Kp^i/^^^y' h P T 
/I'tt^jO. 23g (1. 5 2^]}^/V) ^T±h~V]}/^10mlipX^mWLfj: 

jjsfe i-^f^/v-3- (3-e^^5^7U'T^y:/p tr/v) */u;J?v''f ? K-:^^iSo. 2 

9g (1. 5 2^!j^/u) ^ipx.. ^ta-e-sfe^Lfc, Rmm^m^:^'f-Mz.^ 

. /v^iiUfcfl. ^j^^JtJ±@*Lfco ^etbfc^^tJ^i^-ryT'P tVi-^— ry^- 
IlXfiO. 6 23 g urn? 4% 
mp ITT-lTSt:; 'H-NMR (CDCI3. 200 MHz) 5 1.95-2.07 (2H. m) , 2. 16-2. 25 (2H, 
15 m), 2.68 (2H, t, J = 5.9 Hz), 2.80 (IH, dd, J = 10.4 Hz, 14.6 Hz), 3.06 (IH, 
dd, J = 4. 8 Hz, 14.2 Hz), 4.40 (IH. d, J = 4.2 Hz), 4.62-4.76 (IH, m), 5.15 
(IH, t, J = 3.6 Hz), 5.81 (IH, d, J = 7.6 Hz), 5.90 (IH, tt, J = 2. 9 Hz, 
53.1 Hz), 5.96 (IH, td, J = 5. 3 Hz, 11.6 Hz), 6.27 (IH, d, J = 11.8 Hz), 
6.83 (2H, s), 7.02-7.21 (6H, m), 7.35 (IH, t, J = 7. 7 Hz): IR (KBr) 3264, 
20 1640, 1537, 1451, 1202, 1117 cm"^; Anal. Calcd for C27H24CIF4NO3S: C, 58.54; 

H, 4.37; N, 2.53. Found: C, 58.29; H, 4.36; N, 2.47. 

mmm 290 

N- [(IRS, 2 SR) -2- (4-:/p^73^=/V) -2-t Kp =3rv'- 1 - [ 3 - (1, 

I, 2, 2-x hy77l^:^-p^hdrix) ^>'v'7l'] -6, 7-i;?tKP-5H 
25 -^yy^ [a] v'^;^P^yx>'-l-;f;/u#^f-5 K 

1) 3- (4-7'p^7^r^/k) -3-:t^yy°p^^°^/^^^/i- 

A-'fu^T^hy^/l^ {8 0 E. 0. AO'trJU) t^^y— (Im 1) , 

j^^v^^^/i- (3 5 0ml) (Dm-^m\^yi^mi\:i- h])^j^ (32g, 60 
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mm (200ml) ^M%.X. g^^^^^yu (200, 1 00ml) -^ttttj Lfc„ tt 

mm (10 8. 9g. ^mm ^^mitx^xm^. 

5 IRvmax''"*cm-^:l742, 1688, 1586, 1424, 1323, 1264, 1200, 1073, 1009. 

^H-NMR(CDCl3) 6 : 1.26(3HX3/4, t. J = 7.2 Hz), 1.3l(3HXl/4, t, J = 7. 2 
Hz), 3.96(2HX3/4, s), 4.2l(2HX3/4, q, J = 7,2 Hz), 4.27(2HXl/4, q, J = 
7.2 Hz). 5.65(lHXl/4, s), 7. 50-7, 70 (2HX 5/4. m), 7. 75-7. 90 (2HX 3/4, m). 
2) 3- (4-:fP^7:x:z^7U) -3-:^dry-2- [3- (1, 1, 2, 2-7'Yyy 
10 /U:^n^hdr':/) ^y-J;V\ ^ny-^v^m^/v 

3- (1, 1, 2; 2-x ^dri>) h/UJ^^^(2 5g, 0. 12^ 

;W) (400ml) WMK. N-y^"a^>^ ^ v'^/'f 5: K ( 2 1 . 4 , 

0. 12^/1') t2, 2'-Tytr;^-f y^^^n::^ hU/U (0. 2 g) >SrJ!jPx.-C 2 . 

15 x.xyfmm-^m'^ L. v'^^/i-^i^-T^/i-T'gfc}^ tfco wm^mEmii lt. 3 - ( i , 

1, 2, 2-7^ ^7:77^;^-c^^ h^ev) -l--/pq&7(^/U^^-e>^^§fc„ 8- (4 

-:/P'=E-:7 31^/1^) -3-;^=^y:/p^^°;y^:I^^/^ (2 7. i g, i o o 5 V'e/u) 

(Oi^>^ Y^%^:xL^.l^ (15 0ml) mm\Z.. 7k?^T7K«{k-t- h y !>A (4. 0 g. 
6 0 0 . 1 -^Mx-X 1 ^Fflii# Lfco r tLtC±T-#fc 3 - ( 1 , 1 . 

20 2, 2-y'VyyMn:i^V^-y).-l-zfn^:^'f-;i^^y^:/(Di:>;^h^-y:^'^i^ 

( 2 0 m 1 ) ^?g^?®T U> ^fiT' 1 5 tfco SfS^SiClTk (3 0 0ml) 

■klMk.Xmm^'f-Jl^ (2 0 Om 1 X 2) -ettffiLfco ttm^TKJ^L. MtK^^-^ 

■icirl^: h7^a.i/=l : 2-1 : 5) X^UU ^^iriyfy^hl^^nW^^^X, i6«J 
25 !^ (2 1. 1 g, 4 4%) ^#fCo 
mp 48-49t: 

IRvmax^cm-^:1721, 1684, 1588, 1277, 1198, 1134, 845. 
Anal. Calcd for C^yfir?^0^ (MW477. 24) 
Calcd: C,50.33; H,3.96 
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Found: C,55.55; H,3.83 
'H-NMRCCDClj) 6 :1.12(3H, t, J = 7.2 Hz), 3.33(2H, d, J = 8.0 Hz), 4. 10(2H, 
q, J = 7.2 Hz), 4.55(1H, t, J = 7.0 Hz), 5.89(1H, tt, J = 53.1, 2.2 Hz), 
7. 00-7. 20 (3H, m), 7. 20-7. 35 (IH, nO, 7.42(2H, d, J = 8.0 Hz), 7.89(2H.d,J 
5 =8.0 Hz). 

3) (2RS, 3 RS) -3- (4-7'n^:7:n=:/V) -3-t Kt3drv'-2- [3- 
(1, 1, 2, 2-Thvy/l^:^n:x^h^i/) ^y-J/U] -fxi/^-y^oL^jv 

*ll7Kl[MI& (11. 4g, 83. 85 y ^/U) (n>-J^z^=ffV:x.^^j\, (2 0 0m 

\)mmm!:..im\\L-^^m'ry'^)'OJ>^{&. 3 4g, les^y^/i-) -srAj^g-f 

rtb^-3- {A--fn=tyzr.=z.)V) -3-;a-^y-2- [3- (1, 1, 2, 
2-r b y y)Visrxi:x. ^^y) ^ixv'/u] ':fxi/^i^^:x.=}-)V ( 2 0 g , 4 1. 9 5 
y ^/U) <7)i;?:i^^/V^-x/l- (50ml) ^»x.fco ^fit' 2 Bfftl^ Lfc^, 

TOTio^b. 2^^it^T'S/s^itJ?)fco nhh;rzM.^m-kmm^^)v (200, 

15 lOOml) T?ttmU -m:^. ^TK^^^-^iZ-^r^v-l^'AT'^j^U «^©*LfCc 
a»^i^y;^7<>^Vu^p-r h^7:7-Y- (--^f-^/:g^m:xf^/i.= 5 : 1-2: 1) 

T'iw^LT. (2 0g, ^»^) ^^^mmiix^xmt. 

IRvmax«"*cin-^:l715,. 1590, 1487, 1302, 1279, 1198, 1123, 1011. 
'H-NMR(CDCl3) 5 : 0.95(3H, t, J = 7.2 Hz), 2. 90-3. 15 (4H, m), 3.90(2H, d, 
20 J = 7.2 Hz), 5.02(1H, br), 5.89(1H, tt, J = 53. 1, 2.8 Hz), 6. 90-7. 15 (3H, 
m), 7. 20-7. 40 (3H, m), 7. 40-7. 60 (2H, m). 

4) (2RS, 3RS) -3- (4-y^n^>':n:=:/W) -3-fc KP=^iX-2- [3- 

(1, 1, 2, i-y'YyyivarxiaLYi^i/) ^:y-^}V\ ':fxi/^vWL 

(2RS, 3RS) -3- (4-yp*:7:t;r/l-) -3-t Kn^>x-2- [3- (1, 
25 1,2, 2-7^ h^:7/U:^Ta h^v-) ^l/-y}V\ •:f X2 /<y^:x.j- ;v (19. 5 g, 
4 0. 7 5y^/l-) (D;^^J-;V (10 0ml) W\^2^-^imi\:i' \-') ^ J^^H^ 
nmUO. 7ml, 8 1. 4 5y^7l') ^Mx.xmM.-r:2. 5WM#L^Ca ^ 

m^Qm.'&mk (5 0ml) ^Mx.xmBt x^tm. mk=^j';i^ (i o om i x 
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Bm^^^■f:yf)>^^^^i\:^^x. n^m (le. 7g, 9 1%) ^#fc, 

mp 85-86'C 

IRvmax'°"'cm-^:l696, 1487, 1279, 1206, 1127. 
Anal. Calcd for CiBHi5BrF404 (MW451. 21) 
5 Calcd: C,47.91; H,3.35 

Found: C,47.97; H, 3. 33 
^H-NMR(CDClj) 5 : 2. 85-3. 15 (3H, m), 5.06(1H, d, J = 3.8 Hz), 5,88(1H, tt, 
J =53.1, 2. 8 Hz), 6.90-7. 15 (3H, m), 7.20-7.40 (2H, m), 7.49(2H, d, J = 8. 4 
Hz). 

10 5) {4RS, 5 SR) -5- (4->^n^;7:tr^/l/) -4- [3- (1, 1, 2, 2 

(2RS, 3RS) -3- (4-7" n ^70^-/1^) -3-t KP=3rv'-2- [3- (1, 
1, 2, 2-x hdf^v') ^^-vf/l^] :/py?>^ (1 6. 2g, 3 5. 

9 5 y^/v) (Dy'hvi: Ka^yi^ (15 0ml) ^M{;:rv^ft:i^7^::^7V7j>;5^7js 
15 U/VClO. 0ml, 46. 7 5:y^/V) t hV^^Ji^T^^ (7. 0ml, 5 0. 

JSM^^JE^ii^g tK (10 0ml) ^JP^Tg^i^J^f^/^ ( 1 0 0 m 1 X 2 ) -Ctt 

tiibfco ttm?S^.i*l^il:^tl&?qMW7K-e«fcj^L. 4i7K?5g^-^i5^^V!j7AT'^it 

20 }V=Z : 1-1 : 1) T-MMU *fftti Lfc^^S^--=3^i^i/^;(I^^Xii® LTs i6<J 
(14. 7 g, 9 1%) ?r#fco 
mp 136-137'C 

IRvmax^W:l738, 1489, 1200, 1125, 848. 
Anal. Calcd for Ci8Hi4BrF4N03 (Mff448. 21) 
25 Calcd: C,48.24; H, 3. 15; N, 3.13 

Found: 0,48.30; H, 2. 87; N, 3.14. 
iH-NMR(CDCl3) 6 : 2. 15-2. 40 (2H, m), 4. 20-4. 35 (IH, m), 5.03(1H, brs), 5.77(1H, 
d, J = 8.0 Hz), 5.90(1H, tt, J = 53.2, 2.7 Hz), 6.87(1H, s), 6.94(1H, d, 
J = 7.6 Hz), 7.05-7.15 (IH, m), 7. 20-7. 40 (3H, m), 7. 55-7. 65 (2H, m). 
564 



wo 02/059077 



PCT/JP02/00532 



6) (IRS, 2 SR) -2-T^y-l- (4-^'p^:7i:^/V) -3- [3- (1, 

(4RS, 5 SR) -5- (4-:/t3^:7a:::i/^) -4- [3- (1, 1, 2, 2-r 
hy:7y^;rna^ h^t/) 3-;^def-y p e;f^^-2-:t>' (1 4. Og, 

5 3 1 . 2 ^ y (Doi^ y ^yi. ( 5 0 m 1 ) 8^^7K^^k;•:^ h U !> AtK 

^IS(15. 6inl. 125^y -t/V) <^;bPx.T 2B#ft1»S«SLfco KJS^^^ 
ra^U 7k (2 00ml) ^M^Xm^^^^^ (200ml X 2) "ettttlLfco 

:/-v'a:5-;l.rc^X>36^P>i^^^b$-1t-C. i^ife (12. 8g, 9 7%) ^ntz. 

10 mp 84-86°C 

IRvraax^W:3362, 1611, 1588, 1485, 1308, 1196, 1119, 1034, 1007. 
Anal. Calcd for C^HigBrF^NOjj (MW422. 21) 

Calcd: C,48.36; H,3.82; N, 3.32 

Found: C,48.59: H,3.57; N, 3.37. 
15 ^H-NMR(CDCl3) 5: 2.36(1H, dd, J= 13.4, 10.6 Hz), 2.76(lH, dd, J= 13.4, 
3.4 Hz), 3. 20-3. 40 (IH, m), 4.65(lH, d, J = 4.8 Hz), 5.91(1H, tt, J = 53. 1, 
2.8 Hz), 6.99(1H. s), 7.06(2H, t, J = 6.6 Hz), 7. 20-7. 40 (3H, m), 7.51(2H, 
d, J = 8.6 Hz). 

7) N-[(1RS, 2 S R) -2- (4-:/o^7:tr^/k) -2-t Kndrv^-1- 
20 [3- (1, 1, 2, 2-7" hy'7/V:;i-ua^h^-y) ^^i^^/W] oc^/U^ -6, 7- 

v't Kn-5H— [a] i/^ n^>^x:/-l-:;(77V7i?=¥f-5 K 

(IRS, 2SR) -2-r5y-l- (4-:/n^7cc=.>^l/) -8- [3- (1, 1, 

2, 2-7" Vyy/l^:i-ti^h^i^) y a^=^fV] -l--fxi/<J—;V5. 64 7g (l 

3. 375]J^/^), 6, Kp-5H-^^)/ [a] P^T"^"^'-!-;* 
25 jVj!^lym.2. 5 2g (13. 4 5 1)^71') , 1-t KP=3E^i/-<^y h y T y^/l^/ic 

^t>2. 05g (13. 4^y^/k) Srr-feh=:MJy>4 0mlif'X*ji#L^i:5Sb 
1 -a^^jv- 3 - ( 3 "f-Ji^T %J-:fn \f;V) tijV^x?^ % K ■ mm. 2 . 5 6 g 

( 1 3 . 4 5 y ^/v) stApx.. ^m:'~mm Lfco mMmm.=^'f-Mz.^^ 
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J|5i*7. 306 g W9 2% 
Dip 184-185°C; 'H-NMR (CDCI3, 300 MHz) 5 1.95-2.04 (2H, m), 2.16-2.23 (2H, 
5 m), 2.66 (2H, t, J = 5. 9 Hz). 2.77 (IH. dd. J = 10. 7 Hz, 14.6 Hz), 2.97 (IH, 
dd. J = 4. 1 Hz, 14.6 Hz), 3.76 (IH, d. J = 3. 9 Hz), 4.61-4.70 (IH, m), 5.02 
(IH, t, J = 3.9 Hz), 5.75 (IH, d, J = 8.4 Hz), 5.89 (IH, tt, J = 2. 8 Hz, 
53,1 Hz), 5.92 (IH, td, J = 5.9 Hz, 11.4 Hz), 6.20 (IH, d, J = 11.7 Hz), 
6.96 (IH, dd, J= 1.5 Hz, 7.8 Hz), 7.01 (IH, s), 7.03-7.17 (4H, ra), 7.30 
10 (IH, t, J = 7.8 Hz), 7.34 (2H, d, J = 8. 1 Hz), 7.51 (2H, d, J = 8. 4 Hz); 
IR (KBr) 3260, 1640, 1532, 1487, 1198, 1125 cm-^ Anal. Calcd for CzgHajBrF^NOs: 
C, 58.80; H, 4.42; N, 2.36. Found: C, 58.75: H, 4.43; N, 2.35. 

mmm2 9 1 

N- [ (IRS, 2SR) -2- (1, 1' -lf7cnc^/W4-^/L') -2-tFP^v'- 
15 l-[3- (l, 1, 2, ^^x^/T^'] ^^^/V^l -6, 7 

Ka-5H— <^y^ [a] n-^yx^/- 1 -;&/i-#=¥f-5 K 
N- [ (IRS, 2SR) -2- (4-:/n^7^c:^/U) -2-fcKn^^/-l- [3- 
(1, 1, 2, 2-7^ h 7 7/^:^-0 0: hdfi/) JC^/U] -6, F 

p-5H-^^^y [a] ^/;{'n^:/-ry-l-;t7/i^xi?^f-5 KO. 511g (0. 86 
20 3 ^ y^/u-) . 7^=/i'4?n:/S^jo. 1 6 g (1. 2 9 5: U^yu) ^ "rhy^:^ (h 

J)7 3i=-/1'/Jn>^:7^ V) ^^yi^^-h (0) 0. lOg (0. 0 8 6 5: P 
l^-rhV^J>>0. 18g (1. 7 3^!)*/^) ^ h/t'^:x8m l-7K8m 1 itJ-e^ 

UMO. 2 6 9 g 1151*5 3% 
mp 122-123*0; 'H-NMR (CDCI3, 200 MHz) 5 1.96-2.05 (2H, m), 2.14-2.24 (2H, 
m), 2.66 (2H, t, J = 5. 8 Hz), 2.83 (IH, dd, J = 10. 8 Hz, 14.6 Hz), 3.06 (IH, 
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dd, J = 4. 5 Hz, 14.7 Hz), 3,60 (IH, d, J =3.6 Hz), 4,72-4.82 (IH, m), 5.11 
(IH, t, J = 3.7 Hz), 5.80 (IH, d, J = 8.0 Hz), 5.88 (IH, tt, J = 3.0 Hz, 
53.1 Hz), 5,91 (IH, td, J = 5.4 Hz, 11.6 Hz), 6.23 (IH, d, J = 11.6 Hz), 
6.97-7.17 (6H, m), 7.31-7.64 (lOH, m) ; IR (KBr) 3250, 1634, 1530, 1487, 1285, 
5 1194, 1115, 770, 700 cm"^; Anal. Calcd for C35H3iF^N03-0. IHjO-O. Si-PrjO: C, 71. 04; 
H, 5,99; N, 2,18. Found: C, 70.75; H, 5.99; N, 2.23. 

mmm 292 

N-[(1RS. 2 SR) -2-t KP^iX-l- [3- (1, 1, 2, 2-xh77/U 
;?^t3J^ hdfi^) ^i^v^/l^] -2- [4- O-'^Ji^/U) Z7:x,::z/u2 =^'f';U] -6, 7- 
10 v^t KP-SH-^^-i/ [a] v'^n^7'rV-l-:^7/VxJ?drf-$ K 

N- C (IRS, 2SR) -2- (4-7^0 ^7 3.-/1') -2-t Ko^v-l- [3- 
(1, 1, 2, 2-X h7:7/^::^P3^hdE-v') ^^-v^/U] :n5^/^] -6, y-v't K 
P-5H-^:^y [a] v^:^'t3^7'7'i^-l-;(;/l'Xf?^f-5 FO. 5 19g (0. 87 
6 5 y^/U) , f-;^-7cci^-3-jKn:^^0. l'7g(l. 3 1 5 JJ ^71/) , 7" b 7 
15 {y]}y^=-;vi!^::^yy(i/) /<^z:^f;j>, (0) 0.- lOg (0. 08 8 

M t^m-f-h^J ^J^O. 19g (1. rS^y^/L-) ^\'^i-^l^8m\-:^8m 

^)V-)j y2^^u'^Y^y-7^ -\z.xmm: U (-^dE^1^://B^^^^7^= Z/l-l/ 

20 1 ) , mk^^^fl^^M f j; K) Jj^fg^t LX. i6«Ji^^# 

IJ^m^^* 11X1:0. 3 34g J|X*6 4% 

mp 178-179*0; 'H-NMR (CDCI3, 200 MHz) 5 1.92-2.04 (2H, m), 2,14-2.23 (2H. 
m), 2.66 (2H. t, J = 5.9 Hz), 2,81 (IH, dd, J = 10. 5 Hz, 14.7 Hz), 3.03 (IH, 
25 dd, J = 4. 6 Hz, 14.4 Hz), 3.63 (IH, d, J =3.6 Hz), 4.67-4.81 (IH, m), 5.07 
(IH, t, J = 3.7 Hz), 5.80 (IH, d, J = 8.4 Hz), 5.88 (IH, tt, J = 2. 9 Hz, 
53.1 Hz), 5.90 (IH, td, J = 5. 0 Hz, 12. 2. Hz), 6.22 (IH, d, J = 11.8 Hz), 
6.95-7.17 (6H, m), 7.26-7.50 (6H, m), 7.62 (2H, d, J = 8. 2 Hz); IR (KBr) 
3283, 2936, 1640, 1532, 1200, 1123, 783 cm"^; Anal. Calcd for CjjHjgF^NOjS: C, 
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66.54; H, 4.91; N, 2.35, Found: C, 66.37; H, 4.86; N, 2.28, 

^mm2 9 3 

N- [ (IRS, 2SR) -2- (2' -^un [i, i' -if^aicny^] -4~y(M - 
2-t: Kndfv'-i- [3- (1, i, 2, 2 -7" h 7 7/1^:^-0 0^ h'3fv') ^^^i^^/U] 
5 ^^/i^] -6, 7-5^1: Ko-5H-^i/y [a] n^:/^";^-! K 
N- [ (1 RS, 2 SR) -2- (4-:/o^73i^/U) -2-t Kn^v--1- [3- 
(1, 1, 2, 2-7^ h77^/V:tnj; bdrv^) ^^-v^/l/] -6, K 

t3-5H-^i/>/ [a] v^^U'^y-r /U3j?^f-5 KO. 5 29 g (0. 89 

S^y^/U) , 2-^PP:7cc=/U7i?P>'^0. 42g (2. 6 8 $ P ^/l') , 7^ 

10 (MJ:73i^/^*f;;^:7^v) /-^^v^i^A (0) o. 20 g (0. I8^y 

tmm-f-h]) ^J>.0. 38 g (3. 5 8^i;^/U) ^ h/U^:/8m I-7K8 

m 1 i'T\ 9 mmwi^tco mm^^^i-v2mmiiii' 

15 1/1) . v'^ryT'Plf/l'a:— r/W- ^'3f1^>j;lpi^^^t;LT. i6^#)^#fc„ 
1151*0, 20 3 g W3 6% 
rap 172-173'C; 'H-NMR (CDCI3, 300 MHz) 8 1.95-2.04 (2H, m), 2,16-2.22 (2H, 
m), 2.66 (2H, t, J = 5.9 Hz), 2.86 (IH, dd, J =10. 8 Hz, 14.4 Hz), 3.07 (IH, 
dd, J = 4.5 Hz, 14.7 Hz), 3.62 (IH, d, J = 3.9 Hz), 4.72-4.81 (IH, nO, 5. 11 

20 (IH, t, J = 3.9 Hz), 5.83 (IH, d, J = 8.4 Hz), 5.89 (IH, tt, J = 2, 9 Hz, 
53.0 Hz), 5,93 (IH, td, J = 5. 7 Hz, 11.6 Hz), 6.25 (IH, d, J = 11.7 Hz), 
6.96-7.16 (6H, m), 7.26-7.36 (4H, nO, 7.46-7.54 (5H, m) ; IR (KBr) 3753, 3233, 
3061, 1640, 1306, 1198, 1123, 1030, 762 cm-^ Anal. Calcd for C35H30CIF4NO3: 
C, 67.36; H, 4.85; N, 2.24. Found: C, 66.99; H, 5.05; N, 2.08. 

25 mMm2 9 4 

N- [ (IRS, 2SR) -2- (4' -i^uu [1, 1' -tr:7::.-/^] - 
2-t Kndrv'-i- [3- (1, 1, 2, 2-7^ Vyy/^^:^^^ h^i^) ^yi^/l^l 
^r.'f-jUj -6, KP-5H-^^'y [a] tt^'lf'fy-l-^jUTj^^f-^ K 

N- [ (IRS, 2SR) -2- (4-^13^73^=:/^) - 2-t Kn djrv'- 1 - [3- 
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(1, 1, 2, 2-r- b7:77^;^P3^h:3ev') ^^^^/l'] -6, 7->^t K 

0- 5H-^i^y [a] KO. 5 00g (0. 84 
4 5y^/V) . 4-^PP73:^/VJi?P:/^0. 26 g (1. 6 9^]J^/l') ^ 
h^'SE^;^ (by (0) 0. 20 g (o. I7^y 

5 ^/l') i:^^":M^ y l^AO. 2 7g (2. 5 3?y^/^) ^ f>/Pa:>^l Om 1 -tK 
10ml 9 0t:T'2 ^mW^Lfc. R«^7kic:i^#\ @^^:i^^/l'T'2lH]tt 

^i/V-^ ^jv-^ yJ^i^n-^ V^=7-7-( -\z.xmm L i//B^jc^/i.= 3 / 

1- 1/1) , ■s^^y:7'pif/i^rc-x/w-v:^f-i^j;D'^^^kLT. mm^n-it. 

10 gJJUfei^^ ltX»0. 136g I|K^2 6% 

mp 167-168°C; 'H-NMR (CDCI3, . 300 MHz) S 1.95-2.03 (2H, m), 2.15-2.22 (2H, 
. m), 2.66 (2H, t, J = 5. 9 . Hz), 2.83 (IH, dd, J = 10. 7 Hz, 14.6 Hz), 3.04 (IH, 

dd, J = 4.1 Hz, 14.9 Hz), 3.63 (IH, d, J = 3.6 Hz), 4.71-4.79 (IH, m), 5.11 

(IH, t, J = 3.8 Hz), 5.80 (IH, d, J = 8.4 Hz), 5.88 (IH, tt, J = 2. 9 Hz, 
15 53.1 Hz), 5.90 (IH, td, J = 5.7 Hz, 11.4 Hz), 6.23 (IH, d, J = 12.0 Hz), 

6.96-7.16 (6H, m), 7.30 (IH, t, J = 8.0 Hz), 7.41 (2H, d, J = 8. 7 Hz), 7.50-7.59 

(6H, m); IR (KBr) 3289, 2932, 1638, 1530, 1487, 1204, 1123, 1096, 818 cm"'; 

Anal. Calcd for C35ll„,ClF4N03: C, 67.36; H, 4.85; N, 2.24. Found: C, 67.37; 

H, 4.87; N, 2.15. 
20 ||Ji^j2 9 5 

N- [ (IRS, 2SR) -2- (3' -^nu [1, 1' zz-z^/Vl -A-^M - 

2- t Kn^^/-1- [3- (1, 1, 2, 2-T- b7:7/k;^n:3; hdfv') ^^v^/V] 
o^^/V] -6, 7--J\i KP-5H-^i/j/ [a] P'^y^T" K 

N- [ (IRS, 2 SR) -2- {A-Zfri^y :r.=^;V) -2-t Kodriz-l- [3- 
25 (1, 1, 2, 2-x ^7 7y^:t^J^^:^5-•^) ^>'vf/^] oi^yu] -6, 7-i;'t K 
n-5H-^:/y [a] v-i? n^-r7":/-l-;^/l-7j?^f-5: KO. 5 0 0 g (0. 84 
4 5!;^/U) , 3-^PP7:n::i/U7j?P>^0. 26 g (l. 6 9 5; y ^/l^) , X 
Vy^:^ (hy 73.=:7V;f:X:7^V) >'^°7v^!>i^ (O) 0. 20 g (0. 175y 
}iUm.-tV\it?AO. 27g (2. 5 35y^yl-) h/U^i^ 1 Om 1 -7K 
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1-1/1) . y'fn\f;v:r.-y^,v-^^-f-i^iiy)^^i\:\^x. n^mtim^. 

5 m^^l^fu JlXfiO. 165g 11X^3 1% 

mp 131-132°C; 'H-NMR (CDCI3, 300 MHz) 5 1.95-2.03 (2H, m), 2.16-2.22 (2H, 
m), 2.67 (2H, t, J = 5.9 Hz), 2.83 (IH, dd, J= 10.5 Hz, 14.4 Hz), 3.03 (IH, 
dd, J = 4. 2 Hz. 14.7 Hz), 3.66 (IH, d, J =3.9 Hz), 4.70-4.79 (IH, m), 5.11 
(IH, t, J = 3.8 Hz). 5.80 (IH, d, J = 8. 1 Hz), 5.88 (IH, tt, J = 2.9 Hz, 

10 53.0 Hz). 5.91 (IH, td, J = 5. 7 Hz, 11.4 Hz), 6.23 (IH, d, J = 11.7 Hz), 
6.98-7.17 (6H, m), 7.28-7.43 (3H, m), 7.46-7.60 (6H, m) ; IR (KBr) 3270, 2938, 
1640, 1514, 1200, 1125, 783 cm"^; Anal. Calcd for C3SH30CIF4NO1,: C, 67.36; H, 
4.85; N, 2.24. Found: C, 67.42; H, 4.80; N, 2.10, 

15 N-[(1RS, 2 SR) -2-h Kn3ri/-2- (2' [1, I'-lfV^c 

-4-'i'/w-) -1- [3- (1, 1, 2, ^'y^yjy[ 

-6, 7-v=t Kn-5H-^^y [a] -y^ n-^-^.y-l^-l-^ K 
N-[(1RS, 2SR.) -2- {A-Zfn^y3u=:^/V) -2-\l'\^Xi^i/-l- i^- 
(1, 1, 2, 2-r h7:7/l':^P^h^v^) ^lyi^J^^I -Q , K 

20 n-5H-^i/y [a] v'i5^n^>^xy-l-;(;/l'jK^f-5 KO. 5 3 0 g (0. 89 
S^y^/l/) , 2-p< h=3rv/:7a^=7U4?n>'^0. 20 g (1. 3 4 5; y */V) . 
X ( :7ai— 7^jJn;^7w^') /-?7v*!>^ (0) 0. lOg (0. 08 9 

$!)^/U) tl^mrrV)} ^J>>0. 19g (1. 7 9 5y^/U) ^V^Va^l^Sml- 
zK8m 1 ^X\ 9 CCT-l 0reit#tfc„ ^mWi^i\^\^^€ . gf^^^z^^/UT* 2 (Utt 

25 ffl Lfco %mz.^wm ^m-mm-r v y t?j>^xmm. ^issrj^jEw* Lfcc nmm 

1-1/1) . i^m^^/Wv'-f y7°ntVv^--7^7W--^=3r-y-:/j:i5^H^{|^LX. i 

JiX*0. 3 0 7 g ItR#5 5% 
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rap 148-150°C; 'H-NMR (CDCI3, 300 MHz) 6 1.95-2.05 (2H, m). 2.16-2.22 (2H, 
m), 2.66 (2H, t, J = 5.7 Hz), 2.85 (IH, dd, J = 10. 7 Hz, 14.9 Hz), 3.08 (IH, 
dd, J = 4.2 Hz, 14.7 Hz), 3.48 (IH, d, J = 3.9 Hz), 3.82 (3H, s), 4.74-4.82 
(IH, m). 5.09 (IH, t, J = 3. 6 Hz). 5.79 (IH, d, J = 8. 7 Hz), 5.89 (IH, tt, 
5 J = 2.9 Hz, 53.1 Hz), 5.91 (IH, td, J = 5. 5 Hz, 11.2 Hz), 6.24 (IH, d, J 
= 11.7 Hz), 6.97-7.18 (8H, m), 7.28-7.36 (3H, m). 7.49 (2H, d. J = 8. 1 Hz), 
7, 57 (2H, d, J = 8. 1 Hz) ; IR (KBr) 3264, 2938. 1638, 1528, 1487, 1275. 1190. 
1117, 762 cm"^; Anal. Calcd for C3bH33F4N04-0. 2H2O: C, 69.38; H, 5.40; N, 2,25. 
Found: C, 69. ll;.H, 5.33; N, 2.05. 

10 mmm 297 

N-[(1RS, 2 SR) -2-t: KDdr>/-2- (4' h=3ri^ [1, 1 ' -tT^^ 

-1- [3- (1, 1, 2. 2-x h7:7/^;ri3aibdr>» 
J^^/U] -6, Kn-5H-^:xy [a] v^^ P-^^x V- 1 -j^/l'/J^df^f-^ F 

N- [ (IRS, 2SR) -2- i4-Zfu^-7a:.:^;\^) -2-t: Kn^i/-1- [3- 

15 (1, 1, 2, 2-r h7:7/U:tni^ h^-y) ^^'i^/V'] J^^/l'] -6, K 
P-SH-^^-)/ [a] v^i^P^7'x>'-l-;(7;l'^>f-5; KO. 5 0 0 g (0. 8 4 
4^!)^/^) , 4-;^ h^i^'7:^=^^l^y^vilymO. 26 g (l. 6 9 ?: jj ^/i^) , 
■rb7=¥;^ {h])y:^^/l':^:^y>(l^) (0) 0. 20 g (0. 17^ 

y-=E-/U') ti^^-^-M; l?AO. 2 7g (2. SS^y^/l') trb/^^^^^l Oml- 

20 tK 1 0 m 1 9 0 "CT? 1 0 fMUW Lfc„ Rmm^:i^Km€. m^^'f-z^X* 2 IH 

/ 1 - 1 / 1 ) , v?^ Vfxx tr^Woi-x/l— =^f-i^ i «3 ^fajk LT. 
efei^^ JlX*0. 3 10g W5 9% 
25 mp 162-163'C; ^H-NMR (CDCI3, 300 MHz) 5 1.94-2.03 (2H, m), 2.15-2.22 (2H, 
m), 2.66 (2H, t, J = 5.9 Hz), 2.83 (IH, dd, J = 10. 7 Hz, 14. 6 Hz), 3.05 (IH, 
dd, J = 4.2 Hz, 14.7 Hz), 3.54 (IH, d, J = 3.6 Hz), 3.86 (3H, s), 4.73-4.81 
(IH, m), 5.09 (IH, t, J = 3. 9 Hz), 5.78 (IH, d, J = 8. 7 Hz), 5.88 (IH, tt, 
J = 2.9 Hz, 53.1 Hz), 5.90 (IH, td, J = 5. 7 Hz, 11.4 Hz), 6.23 (IH, d, J 
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= 11.7 Hz), 6.96-7.16 (8H, in), 7.30 (IH, t, J = 8.0 Hz). 7.49-7.59 (6H, m) ; 
IR (KBr) 3299, 2930, 1638, 1530, 1503, 1277, 1229, 1198, 1125, 820 cm"'; Anal. 
Calcd for CsjHjjF^NO^: C, 69.78; H, 5.37; N, 2,26. Found: C, 69.69; H, 5.17; 
N, 2.10. 

5 mmm 2 9 8 

N-[(1RS, 2 SR) -2-t Kp^v'-2- (3' KdriX [1, 1 ' -lf:7 3. 

-1- [3- (1, 1^ 2, 2-T-Vyy/i-:tnaLh^i/) ^i^i^/u^ 
^^/l^l -6, Kn-SH-^yv^ [a] a^^^x:^- 1 -;^7y^>J?=3E^1^ 5; K 

N- [ (IRS, 2SR) -2- (4->^P^7cc=/l') -2-t Kn^ari^-l- [3- 
10 (1, 1, 2, 2-y'}'7yMr2^h^-y) ^yi^/l^l ^'f-Jl-l -6, Z-v't F 
n-SH-^^y [a] v^^^-v•/-r>-l-;(7y^4?dr^^5 PO. 5 0 0 g (0. 84 
45!J-=E-/^) , 3-;^ h^v'P'=c::^/U:!}?Di^^O. 26 g (1, 6 9 ^ U ^/l^) ^ 
T'hy^:^ ihVy=c^/U:^:^y>(y) ^<yi^^J>. (.0) 0. 2.0g .(0. .17^ 
y-^e/l') t^m-ThV ^J>^0. 27 g (2. SS^U^/U) * Om 1 - 

15 7k 1 0 m 1 9 0 *CT' 1 0 mmw Lfco KJsS^^TKt;:?^ g^^ai^^ve 2 (hi 

/ 1 - 1 / 1 ) , v^^ y^-n f/^oi-T^/i.-^df-i^i^ j; (5 ^^{t; LT. i6<)i^iSr#yh„ 
efe^^ JlX»0. 24 Ig JR^4 6% 

20 mp79-81t;; %-NMR (CDCI3, 300 MHz) 8 1.95-2.03 (2H, m), 2.16-2.22 (2H, m), 
2.66 (2H, t, J = 5.7 Hz), 2.83 (IH, dd, J = 10. 5 Hz, 14.7 Hz), 3.05 (IH, 
dd, J = 4.1 Hz, 14.6 Hz), 3.60 (IH, d, J =3. 9 Hz). 3.87 (3H, s). 4.73-4.80 
(IH, m), 5.10 (IH, t, J = 3.8 Hz), 5.79 (IH, d, J = 8.4 Hz), 5.88 (IH, tt. 
J = 2.9 Hz, 53.0 Hz), 5.91 (IH, td, J = 5. 7 Hz, 11.4 Hz), 6.23 (IH, d, J 

25 = 11.7 Hz), 6.91 (IH. dd, J = 2. 1 Hz, 7.8 Hz). 6.99 (IH, dd, J = 1. 5 Hz, 
7.5 Hz), 7.03-7.20 (7H, m), 7.30 (IH, t. J = 7. 8 Hz), 7.37 (IH, t, J = 8. 0 
Hz), 7. 52 (2H, d, J = 8. 1 Hz), 7.61 (2H, d. J = 8. 1 Hz) ; IR (KBr) 3268, 2932, 
1638, 1518. 1483. 1298. 1277, 1194. 1121. 779 cm"'; Anal. Calcd for C36H33F4NO4: 
C, 69.78; H, 5.37; N, 2.26. Found: C. 69.76; H. 5.70; N, 2.07. 
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mmm 299 

N- [ (IRS. 2SR) -2- (4' -/l^/l'^/U [1, 1' -\fy:r.^/U] -4-^/1^) 
-2-t Kn^E^i/-!- [3- (1. 1, 2, 2-r h77y^;tPai hdr^/) 
31^/1^3 -6, 7-i^}i Kn-SH-^^-y [a] u^ZfTy-l-:^}/^^^^'^-^ K 
5 N-[(1RS, 2 SR) -2- (4-7'p^:7ai=yl-) -2-t Kndpe/-!- [3- 
(1, 1, 2, 2-x b=3rv') ^yv^/l-] o^^/l^] -6, 7-v>tK. 

n-QH-^yy ia} -y^U^yv-l^-l-^/V:^^-^Kh^O. 8 2 2g (1. 3 8 
S^y-^&yl') ^ 4-2^/1^ 5 /V73i=/^7l?P>'i^0. 31 g (2. 0 85y^» , 

r (hy :73.=/U7iN;^:7-Y:/) (0) 0. i6g(o. 145 

10 y^/V) ^^^■:^hy ^7A0. 29g (2. 785y^/P) ^h/l'^i^l Oml- 
TKl Om 1 ^'T\ 9 ccT'i Brsi^t^Lfco sM^7Ki3:?^#\ mm=^^^i^x^2m 

15 efe!^* llXfiO. 2 14g i|X^2 5% 

rap 174-176''C; 'H-^MR (CDCI3, 300 MHz) 6 1.97-2.04 (2H, ra), 2.16-2.22 (2H, 
m), 2.67 (2H. t, J = 5.9 Hz), 2.85 (IH, dd, J = 10. 5 Hz. 14.7 Hz), 3.04 (IH, 
dd, J = 3. 8 Hz. 14,3 Hz), 3.69 (IH, d, J =3. 9 Hz), 4.72-4.80 (IH. m). 5.14 
(IH. t. J = 3.5 Hz), 5.81 (IH, d, J = 8.4 Hz), 5.88 (IH, tt, J = 2. 6 Hz, 

20 53.0 Hz), 5.91 (IH, td, J = 5. 6 Hz, 11.4 Hz), 6.24 (IH, d, J = 11,7 Hz), 
6.98-7.17 (6H, m), 7.31 (IH, t, J = 7.8 Hz), 7.58 (2H, d, J = 8. 1 Hz), 7.67 
(2H. d. J = 8.4 Hz). 7.77 (2H. d, J = 8. 1 Hz), 7.97 (2H, d, J = 8. 1 Hz), 
10. 06 (IH, s) ; IR (KBr) 3324, 2940, 1701, 1626, 1605, 1532, 1308, 1275, 1200, 
1119, 806, 774 cm"^ Anal. Calcd for C3eH3,F4N04: C, 70.01; H, 5.06; N, 2.27. 

25 Found: C, 69.89; H, 5.19; N, 2.01. 

mmm 300 

N- [ (IRS, 2SR) -2- (3' [1. 1' -\fy:x,=.jV'1 -A-^;V) 

-2-t: Kci^v^-l- [3- (1, 1, 2, 2-'rVyy^i^:^^=^V^i/)^l/i?;v] 
^=f-^v] -6. 7-v^t: Kn-5H-<>'i/ [a] i/^ P^y^-ri^- 1 -:^7/>7j?^f-5 K 
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N- [ (IRS, 2 SR) -2- (4-:/P^:7 3,::i/V) -2-t [3- 
(1. 1, 2, 2-7^b7>'/i^;^n^h^v^) ^v-^/v] ^f^/i^] -6, K 
P-SH-^^'J/ [a] >/;J^a^7'-rV-l-;«;/U7}?drf-5 KO. 8 12g (1. 3 7 
l^y^/l^) ^ 3-4^/^^/V:7ai^/l'7j?Pi/^0. 41 g (2. 7 4^!;^>'l-) , 
5 y'hv^:^ (h}}-7a^=^^\^:^::^y^ly) y<yi:^pA (0) 0. 32g (0. 2 75 
y^/l-) i:«■:^^!J'>i^O. 44 g (4. ll^y^yu) ^ Oml- 
TKl Om l 9 OlC-Cl 9^it#L;fc„ S*&^t:7Klc?^t\ mm^'f-^i^X'2m 

10 / 1 - 1 / 1 ) , i^^^f y/P lf/Ua:v-7-yi.-^dr1h^- J; ^b^b^L LT. g fi^ltl^^fc^ 
HXftO. 2 8 5 g 1|X^3 4% 
mp 103-1051C; 'H-NMR (CDCl,, 300 MHz) 8 1.95-2.04 (2H, m), 2.16-2.22 (2H, 
m), 2.67 (2H, t, J = 5.9 Hz), 2.84 (IH, dd, J = 10. 8. Hz, 14.7 Hz), 3.05 (IH, 
dd, J = 4. 2 Hz, 14.4 Hz), 3.67 (IH, d, J = 3.9 Hz), 4.71-4.80 (IH, ra), 5.14 

15 (IH, t, J = 3.9 Hz). 5.81 (IH, d, J = 8.4 Hz), 5.89 (IH, tt, J = 2. 8 Hz, 
53.0 Hz), 5.91 (IH, td, J .= 5.4 Hz, 12.9 Hz), 6.25 (IH, d, J = 12. 0 Hz), 
6.98-7.17 (6H, m), 7.31 (IH, t, J = 8.0 Hz), 7.57-7.67 (5H, m), 7.88 (2H, 
dd, J = 2. 1 Hz, 7.2 Hz), 8.12 (IH, s), 10.10 (IH, s) ; IR (KBr) 3264, 2938, 
1701, 1640, 1518, 1449, 1304, 1279, 1198, 1123, 793 cm'M Anal. Calcd for 

20 CasHjiF^NO^: C, 70.01; H, 5.06; N, 2.27. Found: C, 70.08; H, 5.19; N, 2.16. 

mmm s o i 

N- [ (IRS, 2SR) -2- (2' [1, 1' -\fy:x:.=^/u2 -a-^M 

-2-t Kp^rv^-l- [3- (1, 1, 2, 2.-7- Yy^ /i^iru^^V^i/) ^i^-JjV''] 
^^^A^l -6, 7-v't Kn-5H-^i/y [a] JViirs^^^ K 

25' N-[(1RS, 2 SR) -2- (4-yn^:7 3.^/U-) -2-t KP=^iX-l- [3- 
(1, 1, 2, 2-v-Vyy;virn=!^Y^-y) ^i^^iy/V] -Q, 7-v?t K 

P-5H-<:/y [a] v'^P-^7"x:/-l-:*/^:^S>1^^ KO. 8 12g (1. 3 7 
■l^i;-=e/i') , 2->jNy^5/i^73:^yi'3j?p:/^0. 4lg (2. 74^y^/^) , 
"rVy^y^ (^y73l^y^;^j^;^y^>) /-?^>^i>A (o) o. 3 2g (o. 2 7^ 
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y-=E-yi-) t^mi-hV ^J^O. 44 g (4. ll^y^/l^) ^h/^^yiOml- 

7k 1 0 m 1 9 0 rr- 1 B mmw Lfc m^m^yi^i^m^. mm^^/i^x- 2 m 

Mfel&B^H IIX»0. 4 2 3 g llX$5 0% 

rap 195-196'C; ^H-NMR (CDCI3, 300 MHz) S 1.96-2.04 (2H. m), 2.16-2.22 (2H, 
m), 2.67 (2H, t, J = 5.9 Hz), 2.86 (IH, dd, J = 10. 5 Hz, 14.7 Hz), 3.06 (IH, 
dd, J = 4. 4 Hz, 14.6 Hz), 3.77 (IH, d. J = 3. 9 Hz), 4.72-4.81 (IH. m), 5.16 

10 (IH, t, J = 3.6 Hz), 5.85 (IH, d, J = 8.4 Hz), 5.90 (IH, tt, J = 2. 7 Hz, 
53.0 Hz), 5.93 (IH, td, J = 5. 7 Hz, 11.4 Hz), 6.26 (IH, d, J = 11.7 Hz), 
6.98-7.18 (6H, m), 7.32 (IH, t, J = 7.8 Hz), 7.40-7.68 (7H, m), 8.04 (IH, 
d, J = 8.1 Hz), 9.99 (IH, s) ; IR (KBr) 3227, 2930, 1688,. 1636, 1304, 1198, 
1123, 770 cm"'; Anal. Calcd for C3eH3iF4N04: C, 70.01; H, 5.06; N, 2. 27. Found: 

15 C, 70.00; H, 5.13; N, 2.20. 
%%m 3 0 2 

N-[(1RS, 2 SR) -2- [2' - (t Ka=¥:X^^/U) [1, l'-lf7rcci 
-4->r/^] -2-t.KP=¥v^-l- [3- (1, 1, 2, 2-x h 7:771^:^ hdr 
%/) ^V^jvl -6, 7-v?t Ka-5H-^:/i/ [a] i/^i^ P'^'T'-r^^- 1- 

20 ;«;/i-#drf-^ K 

N- [ (IRS, 2SR) -2- (2' -7jN/k3:/k [l, 1' -\f7^^/U2 -4-Y 

M -2-kKP^S/-i- [3- (1, 1, 2, 2-x h^:7yi^;^pj: h^ix) ^^^j;? 

jU] :x.^)V\ -6, l-'-Pyi Ko-SH-^i^y [a] -y^Xi^-f'rl^-\-l3}VMiir^ 
^Kl6 8mg (0. 2 7 2 5 y^yl') (0^i$fy-/P3ml^|^(cm-r\ Tk^-fb 
25 ^l^^-^h !) Omg (0. 27$iJ^/i') <^rJ!JPx., ^<7)^* 0. 5B#rHl^# 

fife^* JtXl:13 7mg J|X^8 1% 

565 



wo 02/059077 



PCT/JP02/00532 



mp 152-154''C; ^H-NMR (CDCI3, 300 MHz) 8 1.60 (IH, t, J =5. 7 Hz), 1.95-2.04 
(2H, m), 2.16-2.22 (2H, m), 2.64-2.69 (2H, m), 2.86 (IH, dd, J= 10. 7 Hz, 
14.9 Hz), 3.08 (IH, dd, J = 4. 1 Hz, 14.6 Hz), 3.62 (IH, d, J = 3.0 Hz), 4.62 
(2H, d, J = 5.4 Hz), 4.72-4.80 (IH, m), 5.11 (IH, t, J = 3.8 Hz), 5.82 (IH, 
5 d, J = 8.7 Hz), 5.90 (IH, tt, J = 2. 7 Hz, 53.0 Hz), 5.93 (IH, td, J = 5.8 
Hz, 11.6 Hz), 6.25 (IH, d, J = 11.7 Hz), 6.98 (IH, dd, J = 1. 5 Hz, 7.5 Hz), 
7.04-7.17 (5H, m), 7.27-7.43 (6H, m), 7.51-7.58 (3H, m) : IR (KBr) 3289, 1638, 
1526, 1200, 1125. 1036, 762 cm"'; Anal. Calcd for CjeHjjF^NG^: C, 69.78; H, 5.37; 
N, 2.26. Found: C, 69.47; H, 5.39; N, 2.16. 
10 ^WJ3 0 3 

N- [ (1 RS, 2 SR) -2- [3' - (t KD^i^^f^/U) [l , 1 ' -lf:7ai^ 
/V] -4-^/1,] -2-t Kpdj-V'-I- [3- (1, 1, 2, 2-x h^7y^;^-naihde 
-y) ^yi?/U] -6, Ko-SH-'Oy [a] n^^-r 1 - 

15 N-[(1RS, 2 SR) -2- (3' -^/V^yl' [1, 1 ' -1^:7 ct^yU] -4-1' 
M -2-b Kn=ari/"i- [3- (1, 1, 2, 2-7^ h y y =c ^^^i;^ 
}V\ zsL^)V\ -6, Z-v't KD-5H-<:/y' [a] n^-fry-l-ti f^if^^^ 
5Kl23mg(0. 1 9 9 ^ y^/l-) (7)^^y-;U3m l^?KtC^fiT\ TK^'fb 
JtJlJ'm-^hy !>i»8mg (0. 2 0 5 y^/U) ^(D^^O. SBtffi^^L 

IRS 1 0 1 m g I|X^8 2 % 
mp 178-179'C; 'H-NMR (CDClj. 300 MHz) 5 1.74 (IH, t, J = 5.3 Hz), 1.95-2,03 
(2H, m), 2.16-2.22 (2H, m), 2.66 (2H, t, J = 5. 9 Hz), 2.83 (IH, dd, J = 10.4 
25 Hz, 14.6 Hz). 3.05 (IH, dd. J = 4. 2 Hz, 14.4 Hz), 3.60 (IH, d, J = 3.9 Hz), 
4.72-4.80 (IH, m), 4.78 (2H, d, J = 4.2 Hz), 5.11 (IH, t, J = 3.6 Hz), 5.79 
(IH, d, J = 8.4 Hz), 5.88 (IH, tt. J = 3. 2 Hz, 53.0 Hz), 5.91 (IH, td, J 
= 5.9 Hz, 11.7 Hz), 6.24 (IH, d, J = 12.0 Hz), 6.98-7.16 (6H, m), 7.26-7.64 
(9H, m); IR (KBr) 3268, 1638, 1532, 1198, 1127, 787 001"^ Anal. Calcd for 
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C36H33F4NO4: C, 69.78; H, 5.37; N, 2.26. Found: C, 69.47; H, 5.22; N, 2.15. 

N-[(1RS. 2 SR) -2- [4' - (t Kndfv'^f^/U) [1, l'-\f^:^:^ 
7U] -4--!'/^] -2-t Ka^arv^-l- [3- (1, 1, 2, 2-7" hyy^l^^u^h^ 
5 v-) ^Vv'/I^] -6, 7-i>t Fn-5H-^>->/ [a] i^i^ i:^^^'^-:^- 1- 

N- [ (IRS, 2SR) -2- (4' -Jj^yP^/U [l. 1' -4-^ 
/U) -2-k Ko=3f^v'-i- [3- (1, 1, 2, 2-r h7>'>'^;tn:xhdri^) 

/u] ^^/L] -6, 7-i?t: Kn-5H-<^/y [a] i^^ n^-f'rl^-l-iJ ^vi^^"^ 
10 5Kl0 7mg (0. 1 7 3 ? (7)^i5'y-7^3m 1M(-^MT\ TK^-fli 

y '>A7ing (0. 175y^;H ?^Jn;t. ^<7)*^0. 5^^Jt#L 

HXiSSmg I(X*8 0% 
15 rap 189-191'C; 'H-NMR (CDClj-DMSO-dg, 300 MHz) S 1.95-2.01 (2H, m), 2.14-2.24 
(2H, m), 2.67 (2H, t, J = 5.6 Hz), 2.89 (IH, dd. J =11.0 Hz, 14.3 Hz), 2.98 
(IH, dd, J = 4.1 Hz. 14.6 Hz), 3.69 (IH, br s), 4.72 (2H, d, J = 5. 1 Hz), 
.4.72-4.81 (IH, m), 4.87 (IH, d, J = 2. 7 Hz), 5.06 (IH, t, J = 3.5 Hz), 5.87 
(IH, td, J = 5. 7 Hz, 11. 6 Hz), 5. 92 (IH, tt, J = 2. 9 Hz, 53. 1 Hz), 6. 20 (IH, 
20 d, J = 12. 3 Hz), 6. 69 (IH, d, J = 8. 7 Hz), 6. 96 (IH, d, J = 7. 5 Hz), 7. 02-7. 16 
(5H, m), 7.27 (IH, t, J = 7.8 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.56-7.63 (6H. 
m); IR (KBr) 3268, 1636, 1520, 1206, 1119 cm-i; Anal. Calcd for C38H33F4NO4: 
C, 69.78; H, 5.37; N, 2.26. Found: C, 69.53; H, 5.24; N, 2.14. 
ll3iM3 0 5 

25 .N-[(1RS, 2 SR) -2- (4-37/i.;^n:7cn^/U) -2-t Kn^v/-1- [3- 
(1, 1, 2, 2-7-Vyy^^:^^^Y^-y) -<i^Z/jv] =s:.=^;V] -5, 5-i>p«^ 
/l^-6, 7-v't Kn-SH-^:/^ [a] P-^yx:/-l-:>(7>'^#drf-^-K 
1) ^-:^^;v-z-ya:.=^/v^'^i^m 
^*^^■=?^^^^!^A9. 56 g (3 9 3 5:!;^y^), ^ ^Mltm^^T ^ 
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^2 6. 5 3 g (15 7. S^y^/l^) , 1, 2-v^:/p^a:.i5'y2 9, 6g (1 
5 7 5 y ^e/U) (^x h 7 t Kp 7 7 1 0 0 m 1 ^^^Kf&»t^5^;6>{Cjtiie-t- 

}-i^^U #v^fc Ky^T-r:^ 5 0 g;lr?iSLTiP;t> RitM^mWLfj:t^h^.^ 
y iJ'Ae g ^7K2 0 Om 1 irii-a-bfco #e>nfc;!K^^i^^^/l-^-7^/W-v.^^^ 

M-^^^i^ IRS 2 0. 8 3 g 7 4 % 

'H-NMR (CDCI3, 200 MHz) 8 1.47 (6H, s), 2.65 (2H, s), 7.17-t7.40 (SH, m), 
10.48 (IH, br s) ; IR (neat) 2967, 1699, 1634, 1260, 1167, 772, 700 cm~^ 

2) 3-;i^/V-3-y3^=^/U-l-y'^/—/U 

7K^'fby^»>i^T/l'^ = !>A8. 6 2g (2 2 8 3:!;^/^) Ot hyh h^n^v 
y2 0 Omlmmm^.yk^^T. Z-y^f-fV-Z--7:^=^;uy^^iy^2Q, 26 g (1 
13. 7^!)^/^) (Dy-Vy\iVnyyl^lOQm\Wm^mT\^. ^MT—lfeii 

7K2 0ml^|lH!fe?gTLT. iiPJ©7K«{t;y ^rJ' :^!^ A^^U ^(^t 
tmfiT*2^FHm#Lfc„ ^Cfcit^^^iiU-r|^#, M^|^^:^f^/l-T'gfcrtL 

hi/7:7^-tcT*»ML (-^=3{^f->/il^3::f^/u=i/i) , m^^nt^o 
Mfe^ft: JtXi 18. 0 9 g IIX^ 9 7 % 

^H-NMR (CDCI3, 200 MHz) 6 1.00 (IH, t, J = 5.3 Hz), 1.35 (6H, s), 1.95 (2H. 
t, J = 7. 4 Hz), 3.44-3.54 (2H, ra), 7.14-7.40 (5H, m) ; IR (neat) 3333, 2965, 
1497, 1445, 1057, 1022, 764, 700 cm"* 

3) 5, 5-i/;f-=^;V-5--73^=u/v-2-^l^'^ym. 
3->5^/W3-7^=yU-l-:/i5ry-/H 8. 09g (110. l^y^/U), 

hy^f-/l.T^i/2 3. 0ml (1 6 SSiy^yU) (^g^^aif^^H SOml^^JC 
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7k?^Ts ^ i^:^)Vi^s:=.)V 15. ig (i32^y (DW^^=f-)V 3 0 m 

1 mm^mr ^(r>% ^15 i^wrn^ ltc^ ± ctcnM ( h v =^j-}vr % i^m^ 

p :/^v?^5^7l^ 2 2 . 8g (1 3 2 5: y^/t^) t Kp:^^:/! 0 Om 

l^?^t-»TT*6 0%7Km'^b■:^^y '>A<D/-?y7^:/«l^i^5. 29 g (13 2 

^y-=E-/i-) ^(^**o. 5^r^M#bfc„ ±T-#yt?gfls:© 

jc7K^Ap;tTitMiLfc^, @^i?^^/u-e2{iittfflufc„ m^tzM^^wmn.-^ 

•7 h^7 7^-tcTffiML (--=3rf-v/g^^3.^/k=i 5/1-6/1) , (3- 
;^^/u-3-:7:n^/l.:7'^/i.) -rn^^v^^^/i. (3 1. 8 g) LT# 

±T'#fe|g^^s i Ig:^^ 5 0ml ^g^^ 1 0 0 m 1 tf^T^ 1 0 Q°C\Z.X-mm^ L 
fee Ef&^g^M£Eg*Lfc^, #e>HfcMt)Srl 7 5X:T'4^^^^L. S6«)tl 

MM^*: l|X*18. 86g I|K^8 3% 

^H-NMR (CDCl,, 200 MHz) 5 1.21-1.47 (2H, m), 1.31 (6H, s), 1.63-1.69 (2H, 
m), 2.25 (2H, t, J = 7. 3 Hz), 7.14-7.23 (IH, m), 7.29-7.35 (4H, m) : IR (neat) 
2963, 1709, 1279, 766, 700 cm"^ 

4) 9, g-v'^f'/we, 7, 8, 9-7" hy t Kn-5H-^:/>^ [a] 

5, ^-^J^^jV-^-ya:,=^jV-2-^:/^V^\%. 86 g (9 1. 4 3^!;^ 

)V) , N, N-v^^f-yi/^/VAT^: K2M(^x h7t Kp:7 7:/1 0 Om i^lKf- 
^Ml?:^'fk;^=3f-if y7H2. 0ml (1375y ^/l') ^^gT bfc^, ^05^ ^ 0 . 

m{kT/l^5:-l>A2 4. 4g (1 8 3 ^ y^yl') (Di^^b^^V'^'l 0 Cm 

r^te:±T*#fcg?mt;#KD:g^lip«f-v>'4 0 Om 1^^^2 HFhI 
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^•ri/^o:/!>A-e^*i, mm^^m^Lfc. mh^tz.nmm^'y)) -^^^i^-^^j^ 

^n-rh^vy^-KXmmi^X (^=¥f-i^//@^i^^^/V=l 5/1-6/1) . 

5 n^mP^ W5. 7 80g 11X^3 4% 

'H-NMR (CDCI3, 200 MHz) 5 1.36 (6H, s), 1.83-2.02 (4H, m), 2.75 (2H, t, J 
= 6.8 Hz),. 7. 21-7. 29 (IH, m), 7.36-7.43 (3H, m) : IR (neat) 2965, 1684, 1597, 
1456, 1250, 764 cm'^ 

5) 9, Q-v^p^^yU-e, 7, 8, 9-r h 7 t Ko-S H-^i^y [a ] i^:?' n 
10 ^'f7-y-5-:t'~/v 

9, g-v'pf^/^-e. 7, 8, 9-r h^fc Kn-5H-^:x:/ [a] v^^n^T' 
Ty^-d-^tl^d. 780g (30. 7 0 ^ U ^7l^) ©p« iJ^y >-/^4 Om 1 
7lc^^T^ 7K»»5*":^MJ!?Al. I6g (30. 7 ^ y ^/u) ^iJ^t-foJnx. 

^aL^/u= 9/1-6/1) . g6«}i^§r#fCo 

i|X»5. .24 5 g l|X*9 0% 
^H-MR (CDCI3, 300 MHz) 5 1.33 (3H, s), 1.45 (3H, s), 1.61-1.94 (5H, m), 
20 1.76 (IH, d, J = 4.5 Hz), 2.01-2.10 (IH, m), 5.15-5.20 (IH, m), 7.19-7.25 
(2H, m), 7.39-7.44 (IH, m), 7.58-7.62 (IH, m) : IR (neat) 3335, 2926, 1476, 
1443, 1362, 1030, 760 cm"^ 

6) 4-:/n^-9, 9-i^7«^/l^6, 7, 8, 9-r h 7 1: Kn-5 H-^^-y [ a ] 
l/^ p ^-fr 5 -isr^jv 

25 9, 9-v^p«5^/k-6, 7, 8, 9-X h ^ t Kd-5 H-^:/^ C a ] v^i5^ 

Ty-5-:t—^l^5. 128g (2 6. 9 5 5i;^7U) tN, N, N' , N' h 
^;<^/Ua^'^U:^Z:^T^y6. 8 9g (5 9. 3 ^ U ^/l^) ©-^^f-^^ 1 0 0 m 1 
^^^{^x 7K)^TT- 1 . 6Mn--f^Jl-]}^^J>>(D^^-^>^^3 7. 1ml (59. 
3 ^ V^/u) mTLfz.^^ 3 S'CT-life^WiLfco E^^m-^m^- 7 8t:ie:;^ 
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Lfc^. 1, 2--J-:fn^'rhyyji^:i-n^^i^i 4. Og (5 3. 9^y^/u) 

^mx.MW Lfai)^ fe^ia^T#M t. MUX- 2 mmuw bfc„ ^mm^T^im^. 

11X1:4. 6 14g JDl^6 4% 

mp91-92'C; 'H-NMR (CDCI3, 300 MHz) 5 1.38 (3H, s), 1,40 (3H, s), 1.54-1.62 
(IH, m), 1.71-1.88 (2H, m), 2.05-2.36 (3H. m), 2.22 (IH, d, J = 4. 8 Hz), 
10 5.56-5.59 (IH, m), 7.05 (IH, t, J = 8.0 Hz), 7.42-7.45 (2H, m)l IR (KBr) 
3354, 2955, 1447, 945, 918, 775, 747 cm"'; Anal. Calcd for Ci3H„Br0: C, 58.01; 
H, 6.37. Found: C, 58.34; H, 6. 51. 

7) 5-v'p«^>'W6, 7-v>fc Kp-S H-'<>'y [a ] v^i? 

15 4-7^0^-9, 9-i>pt^/W6, 7, 8 , 9-r b 7 t Kp- 5 H-^^y' [ a ] 
iy/7n^:f'r:^-5-:t—/l^4. 402g (16. 3 5$!)^/!^) t p- h/v^:/:^ 
yu-^ym:-:^mi^0. 3 1g (1. 6 4%]}'=ejU) (Dh/U:j^:y8 0m\mm^7^^ 

^Sfe^«= «IX*3. 8 8 7 g flX^g 5% 

'H-NMR (CDCI3, 200 MHz) S 1.34 (6H, s), 1.83 (2H, t, J = 6.8 Hz), 2.42-2.52 
(2H, m), 6.05 (IH, td, J = 4. 4 Hz, 12.5 Hz), 6.91 (IH, td. J = 1.9 Hz), 6.98 
(IH, t, J = 8.0 Hz), 7.33 (IH, d. J = 7. 8 Hz), 7.49 (IH, dd, J = 1. 3 Hz, 
25 7. 9 Hz) ; IR (neat) 2965, 2919, 1454, 1420, 1404, 885, 766 cm"' 

8) 5, S-i^^f^/W-e, 7-v>t KD-SH-^^-y [a] v'^D^:/x>-l- 

l-:/p^-5, 5-t?^f-yW6, 7-v?t KP-5H-^i^y [a] v^iJ'o^T'x 
V^. 879g (15. 44^1)^71') (r>'i^:s^=f'}V3L^=f)V2>Qxs\\W^\^^ -7 
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8X:X^1. 6Mn-:/5^/^y^tJ?AC»-^=ar1^>^^l 1. 6ml (18. 5^y^ 
fifelS^ 540 g l|X$4 6% 

mp IGB-ieet:; 'H-NMR (CDCIj, 200 MHz) S 1.37 (6H, s), 1.89 (2H, t. J = 6. 6 
Hz), 2.44-2.54 (2H. m), 6.08 (IH, td, J = 4. 4 Hz, 12.4 Hz). 6.92 (IH, td, 
10 J = 2.0 Hz, 12.3 Hz), 7.22 (IH, t, J = 7.9 Hz), 7.57 (IH, dd, J = 1. 2 Hz, 
8.0 Hz), 7.66 (IH, dd, J= 1. 4 Hz, 7.6 Hz); IR (KBr) 3050-2650, 1688, 1426, 
1306, 1279, 775, 764 cm"^; Anal. Calcd for CmHisOz: C, 77.75; H, 7.46. Found: 
C, 77.99; H, 7.34. 

9) N-[(1RS, 2 SR) -2- (4-:7/U:ta7^^/k) '-2-t Kn^v--!- 
15 [3- (1, 1. 2, hy'7/U:i-u:j^h^iy) ^l^PjUl ^'^/U} -5, 5- 

v'^^yu-e, Kn-5H-<^y^ [a] i/^ P^^-r 1 -;?7/U7i?=¥f-.^ K 

(IRS, 2SR) -2-T5y-l- (4-7/U;^P7zt=/^) -3- [3- (1, 1, 
2, 2-7" h'yyMr^a^l^e^i^) y:j^-/i,-]-:fn/<y-i-:i-^/UO. 3 7 9 g(l. 
04 9 5];-=e7k) , 5, 5-J;^^/U-6, 7 -v^fc Kn- 5 H-<^>/ [a] i^^ n 
20 •^yx:/-l-;^7V/isViJ0. 23 g (1. 055y^/k) , l-H Vu^iyy<yy 
hVry-Jl^Ti^m^O. 16g (1. OS^V'e/u) ^T±h^hV/l<10ml(p 
X-mW i^tiH)^ b 1 3 - ( 3 -i^yt f-jvr XJ-ztn fcVu-) 5 K • ;^ 

^^0. 20g (1. OS^y^/V) ^JPx.. ^fiT— Bfe^Lfco SJSJ^f^il 

Sfei)* JlXftO. 54 5 g »9 3% 

mp 101-104*^; 'H-NMR (CDCI3, 200 MHz) 5 1.28 (6H, s), 1.76 (2H, t, J = 6.6 
Hz), 2.36-2.45 (2H, m), 2.74 (IH, dd, J= 10. 6 Hz, 14.2 Hz), 3.00 (IH, dd, 
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J = 3.8 Hz, 14.4 Hz). 3.45 (IH, br s), 4.65-4.79 (IH, m), 5.01 (IH, d, J 
= 3.6 Hz), 5.69 (IH, d, J = 9.4 Hz), 5.74 (IH, td, J = 4. 2 Hz, 12.3 Hz), 
5.89 (IH, tt, J = 2.9 Hz, 53.3 Hz), 6.12 (IH, d, J = 13.2 Hz), 6.77 (IH, 
d, J = 6.6 Hz), 7.02-7.15 (6H, m), 7.26-7.40 (2H, m), 7.45 (2H, dd, J = 5. 3 
5 Hz, 8.7 Hz); IR (KBr) 3357, 2965, 1638, 1505, 1227, 1198, 1130 cm"^; Anal. 
Calcd for CaiHsoFgNOg: C, 66.54; H, 5.40; N. 2.50. Found: C, 66.30; H, 5.50; 
N, 2,60. 
mm^S 0 6 

N-[(1RS, 2 SR) -2-t Kn^->-2- [4- (^9^/l-XyU7}sn/^) 
10 -1- [3- (1, 1, 2, 2-'r hyyMr2=^h^-» -<yi?ju'] -6, 
7-i?l: Kn-5H— [a] n^-fr-l^-l-^jvt^^^^ K 

1) 3- [4- (p«^/L'>^/U7iN^/i') y:x:.^;\y] - 3 y ^ a /-^V^o:^/!^ 
4- (p{'?^/^;^/^>ii^=/^) r^b^o^y:/ (lOg, 4 2. 2%])^M 

y -/U ( 0 . 2ml). (50ml) O^S^|^^C7lc*ik•:^ h y l> A ( 3 . 

15 3 7 g, 6 0%jfttt, 8 4.4 ^^!>»-f o;!jPx-T^S-e 2B#Pb^. 6 0°C 

T'iB#mi*t^Lfc„ s;^?»»u im-^m^ (3 0ml) ^M^x^ mm^^f- 
(10 0ml) T'ttfflLfco ttw^^TKgfcu mimm-^^^^y'^j^^x-^m.. 

3 : 1) -Ciffi^LT. (3. 7 6g, 3 3%) ^^^hLXm^o 

20 mp 50-52*0 

IRvmax'^W:l738, 1622, 1427, 1304, 1250, 1198, 1148, 1090. 
Anal. Calcd for C^^^Q^S (MW270. 30) 

Calcd: C,53.32; H,5,22 

Found: 0,53.46; H, 5. 25. 
25 'H-NMR(CDCl3) 5: 1.27(3HXl/2, t, J = 7. IHz), 1.36(3HXl/2, t, J = 7. IHz), 
3.08(3HXl/2, s), 3. 10(3HXl/2, s), 4.04(2HXl/2, q, J = 7. 1 Hz), 4.23(2H 
Xl/2, q, J = 7.1 Hz), 5.76(lHXl/2, s), 7. 95-8. 20 (4H, m). 

2) 3- [4- {:^=f-;\^:^;V^=^;V) y:xu^;U] -S-:^^)/-2- [3- (1, 1, 
2, 2-r h97y^:^P3ihdE^i/) •yx2/-^:ym^f-^^ 
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3-(l, 1, 2, 2-r-hy-7jU:^t2^h^l^) \-)Va:.V{2. 84nil, 16. 
8 5y^/W (Dmk^=}-)V (3 0ml) Wm^. N-:/P^:^i5'v'W^ K (3. 

og, 16. 8^y^/v) i:2, 2'-Tyt';^>ry>^^p=byy^ (0. Ig)^ 

Mx.x2mm^m.\^tz.^ mm^ws.wm\.fzM. v?:x^/^a:^x/^i:--=¥i^ 

3-(l, 1, 2, 2-=TV=7yj^-^xi:x^Y^^y)-\~y^u=^:f~=^jv^ly^v^%f-^ 

3- [4- (^:^=}-fV7.)V^c:.jV) ^7 a^:=.)V\-Z--^-3^yzruJ^l^WL^^J\^ (3. 5 g, 
13. O^y^yU-) <^1, 2-t?p« hd^v-^iJ'i^ (3 0ml) ^^^^31, tK^^TtK^ 
{k-^hyi^A (0. 5 2g, 6 0%tt14, 13. O^y^yl.) ^^JPx.Tl o^^FBm 
10 #Lfco ::ti{c±T'#fc3- (1, 1, 2, 2-7^K7 7/i^^P3zh:3^v') -i-:/p 

^p<^;l.^^.ifV©i, (5ml) ^?^^?^TL. mfiXM 

Mii#Ufc„ RJS^I^tK (10 0ml) m^^X^m.^=}-}V (100ml) X^ 

^^/3-)3^}Vpu-^Yify-y^^ (-^^f-V:g^|^^^>'P=3 : 1-2 : 1) X^ 

15 $5u B Wife (3. 0 3g, 4 9%) •kmmhx.xnt^^ 

IRvmax""W^:1738, 1694, 1319, 1302, 1196, 1154, 1121. 
^H-NMR(CDCl3) 1. 13(3H, t, J = 7.1 Hz), 3.07(3H, s), 3.37(2H. d, J = 7. 6 
Hz), 4.11(2H, q, J = 7.1 Hz), 4.60(1H, t, J = 7.6 Hz), 5.89(1H, tt, J = 53. 2, 
3.0 Hz), 7.00-7.35 (4H. in), 7. 95-8. 20 (4H. m). 
20 3) (2RS, 3RS) -3- [4- ^:^^jV7.)Vi!li:::^jV') y z^z^)V\ -3-t Kn 
^-^-1- [3- (1, 1, 2, 2-7-h7 7/U;^-pa^h:^t/') -fu/^l/m 

M-Mm.{(M^ (1. 72g. 12. 6^ y ^/U) (Oi^d^'^/VOL^T/V (2 0ml) 

?i^^t^. imit-^'^m^ hyi>A(o. 95g. 25. 2 5 y ^/u) ^^j^-ft-fo 
25 M^Xs mmimi^fz-o ■^mm^m^u i^^'^i^=^-'r;vxm^Lfz.. mm^ 

7k?n :iih\z.z-lA- {:^j-jv:a/vt^=^7V) y3^^/i/]-3-::^-^y-2-[3- (1, 

1, 2, 2-y-Vyyfl^:^n:xLY^i/) ^l^-J;V\ :7'^^/^•>^a^f^y^ (3. Og, 
6 . 3 0 5 y ©e^3z^7^zn-x7t- ( 1 0 m 1 ) ^SrJUnxifc. ^MT 1 Bf FhI 
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/I- (1 0 0ml) -ettffiU TKSfc^. mMm-^^'^-i^^J^^X^^^U 

fco a»^i^y;&^V^i5'n-r bi/^:7^- (---^f-^ : @^^3i^/^= 2 : 1-1 : 

1) x^mrnvx, (2. 6 0g, 8 6%) ^m^m^mtvxwc. 

IRvina3^"*cm"^:l726, 1306, 1198, 1152, 1090, 774. 
5 'H-NMRCCDCla) g: 0.97(3H, t, J = 7. 1 Hz), 2. 80-3. 10 (3H, m), 3.06(3H, s), 
3.35 (IH, d, J =2. 6 Hz), 3.95(2H, d, J = 7. 1 Hz), 5. 15-5. 25 (IH. ra), 5.89(1H. 
tt, J = 53.1, 3.0 Hz), 6.85-7. 10 (3H, m), 7,21(1H, d. J = 7.6 Hz), 7.61(2H, 
d, J = 8,6 Hz), 7.94(2H, d, J = 8.6 Hz). 

4) (2RS, 3RS) -3- [4- (;i y :x.=^}V\ -3-t Kn 
10 ^v'-2-[3-(l, 1, 2, 2-y-\^=7-7?Virna:.Y^iy-) ^l^i^;V\-fn^^ly^ 

(2RS, 3RS) -3- [4- {^^}V^)Vi^^}V) y :x^=^/u'] -3-h Kn^^i/- 
2- [3- (1, 1, 2, 2-x h^7/^;^paif^;X) -ifuy-^ym^^ 

(2. 5 5g, 5. sss. v'^/i^) (D^^y-/u (2 0ml) mmicim^Ti^m 

iti-hV ^J^:^m {10. 7ml, 10. 7 5 y ^/U) iSrJn^T^MT' 1 B#TO 

15 w t fc„ RmmK 1 m^mm ( 3 o m d t:Mx.xm& t t^m^ mm^-f-^i^ ( 1 
00 ml) -c'ttWLfc, mm^ykmu Mykm^-^i^^i/^j>^x^^^, mmm 
*LT. mi^ (2. 3 0g, 9 6%) ^mmmtLxntzo 

IRvmax''"W:l715, 1302, 1198, 1148, 1121, 1090, 961. 
^H-NMR(CDCl3) S: 2. 80-3. 05 (2H, m), 3.05(3H, s), 3.08(1H, d, J = 4.0 Hz), 
20 5.22 (IH, d, J = 4.0 Hz), 5.89(1H, tt, J = 53.0, 2.8 Hz), 6. 90-7. 10 (3H, 
m), 7.22(1H. d, J = 8.0 Hz), 7.60(2H, d, J = 8.2 Hz), 7.90(2H, d, J = 8.2 
Hz). 

5) (4RS, 5SR) -5- [4- ^^/U^^/U^^:/!^) ^a^^/l/] -4- [3- 
(1, 1, 2, 2-r h 7 7/^:^-13 3: h^^ev') ^^/v'/v] -1, 3-;d-=¥f-y !) v?^^- 

25 2-:t^^ 

(2RS, 3RS) -3- [4- {yi^^Uy^/uns=./U) y -3-t Kn=3^:X- 
2- [3- (1, 1, 2, 2-7^ h7:77k::rna:h^e/) -<^v?/^] ^tty^ym (2. 
2 0g, 4. 8 85 JJ^/U) ©xh^t Kp:7 7>' (2 0ml) ^^};:Tt^^t;v':7 
ai^/l/'7js>^;i}^!;/U (1. 3 7ml, 6. 355!)^/^) t V ]) ^'^JUT (0 . 
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95ml, 6. 84$y ^M^X^WiX^ 1 ^MUW -^(D^, 1 mmu 

ii«Lfc^, tK (10 0ml) ^Jn;tTg^^:3:5^7l' (1 0 Om 1 X 2) T'ttW b 

^Wfe^^-^y^^/^iJ'D-r h^7:7>f- (^^f-i^ : g^m^5^/^= 1 : 1-1 : 3) 

5 T'ft« L. \^rc^^^-^^-t>^mK.xmMvx. p^Kife ( 2 . o ? g , 9 5 %) 

mp 123-125'C 

IRvinax'"W:i740, 1588, 1314, 1152, 1115, 959. 
Anal. Calcd for CigH„F4NaiS (M447. 40) 

10 Calcd: C,51.01; H,3.83; N, 3.13 

Found: C, 50. 87: H,3.68; N, 2.98. 
'H-NMR(CDCl3) 8: 2. 20-2. 40 (2H, m), 3.10(3H, s), 4. 25-4. 45(1H. m), 5. 10(1H, 
s), 5.89(1H, d, J = 7.8 Hz), 5.90(1H, tt, J = 53. 2, 3.0 Hz), 6. 80-7. 00 (2H, 
m), 7.10-7.20(1H, m), 7.34(1H, d, J = 8.0 Hz), 7.60(2H, d, J = 8.0 Hz). 

15 6) (IRS, 2 SR) -2-T5y-l- [4- (p«^/I^;^/l'4^=/l') - 
3- [3- (1, 1, 2, 2-'rVyy/i^:tti^h'^i^) -l-:/p/^V — 

/^ 

(4RS, 5SR) -5- [4- (p{^7Uy^/^2^=:/l^) ^^i^/W] -4- [3- (1, 
1, 2, 2-7^ h7>'/^:tn^h^v') ^i^i^'/V'] -1, 3-;t=3rf-y y v^:/- 2-;^ 
20 il. 8 0g, 4. 0 2^IJ^/1^) (D^iJ^y-ZP (20ml) ^^l^, S^^tK 
miti- h V ^J>>7^mm (1. 51ml, 12. 075y ^e/U) ^MtlX 3 HtPHl^Pfi 
W tfco Sij;?^{C7K ( 1 0 0 m 1 ) m^X.Xmk:^f-;l^ ( 2 0 0 m 1. X 2 ) 

^--dE^i^^'-i?^^/^^-7^/^;i^f,J^^^fc:$•^■r> (i. 4 9g, 8 6%) 

25 ^#fCo 

mp 93-95'C 

IRvmax'^'cm'':1586, 1298, 1200, 1148, 1117, 766. 
Anal. Calcd for CisHigF^NO^S • 1/2H20(MW430. 42) 
Calcd: C,50.22; H,4.68: N, 3.25 
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Found: C,50. 11; H,4.43; N, 3.10. 
'H-NMRCCDCl,) 6: 2.37(1H, dd, J= 13.6, 10.2 Hz), 2.66(1H, dd, J= 13.6, 
2.8 Hz), 3.08(3H, s), 3. 30-3. 50 (IH, m), 4.81(1H. d, J = 4.4 Hz), 5.90(1H, 
tt, J = 53.1, 2.5 Hz), 6,9-7.20(3H, .m), 7. 30-7. 40 (IH, m), 7.62(2H, d, J = 
5 8.2 Hz), 7.96(2H, d, J = 8. 2 Hz). 

7) N- [ (IRS. 2SR) -2-t Fp^v'-2- [4- (p£ 9^/I/X/l/7jsrz/^) y 
^z^)V\ -1- [3- (1, 1, 2, 2-r h 717/^:^13 ^l^-JfV\ :x.^jV\ 
-6, 7-v't KP-5H-'<:^y [a] ''y^ xi^-:f'TV-\--ti jvi^^^^^ 

(IRS. 2SR) -2.-T%/-\- [4- ^:^^)V7.}Vi!^=:.)V) y ^=.)V\ -3- 
10 [3-(l, 1, 2. 1-'rVyy}V:^xi:x.Y^i/')y^::^)V\-\~^VL/<J^)VQ. 
30 Ig (0. 7 145 1)^^1'). 6. T-v't Kn-5H-^>'>/ [a] iX^ 

•zT^Ti^- 1 --f} . i3g (0. 7i^y *7U) . 1 -t Yxi^-y^^-y^/ \- 

"Hr-J—jVimnaQ. llg (0. 7 15U^/l') ^T-feh::^hy/HOml't'T' 
L;^i 3}S f> 1 -oL^jv- 3 - ( 3 -v^T^ $ / :/n tVi') ^ K • SS? 

15 ;^o. I4g (0. 7i5y^/i-) ^;?jnx. ^i&T— fiAM^bfco KM^i^iS^ 

20 efe*&*i|Xl:0 . 2 9 3 g IR^ 6 9 % 

rap 154-157t:; 'H-NMR (CDCI3, 200 MHz) 6 1.93-2.06 (2H, m), 2.15-2.24 (2H, 
m), 2.67 (2H, t, J = 5.6 Hz), 2.80 (IH, dd, J = 11.8 Hz, 14.6 Hz), 2.95 (IH, 
dd, J = 4.6 Hz, 14.4 Hz), 3.06 (3H, s), 4.22 (IH, d, J = 4. 2 Hz), 4.62-4.75 
(IH, nO, 5.19 (IH, t,- J = 3.5 Hz), 5.86 (IH, d, J = 8.2 Hz). 5.89 (IH, tt, 

25 J = 3.0 Hz, 53.1 Hz), 5.95 (IH, td, J = 5. 5 Hz, 11.8 Hz), 6.25 (IH, d, J 
= 12.0 Hz), 6.97-7.35 (7H, m), 7,67 (2H, d, J = 8. 4 Hz), 7.93 (2H, d, J = 
8.0 Hz); IR (KBr) 3486, 3330, 2932, 1645, 1532, 1302, 1271, 1200, 1146, 1123, 
768 crn'M Anal. Calcd for CHFNOS-0. 5H2O: C, 59.99; H, 5.03; N, 2.33. Found: 
C, 60.02; H, 4.88; N, 2.48. 
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mmm so? 

1- (2-3i5=-/l'7'^/^) -N- [ (IRS, 2SR) -2- ( A -y /U^X^y /U) - 

2- 1: KpdE^vz-l- [3- (1, 1, 2, 2-7^ h9y/l^:tx:i^}>^i^) ^yZ^/U] 

5 (IRS, 2 SR) -2-r5/-l- (4-:7y^;^-py3.^/W) -3- [3- (1, 1, 

2, 2-T- h^:7/V:^n^ h^i/) :7 3^:=:/b] ■T'a/-?^- l /l-0 . 3 3 5 g (0. 

9 2 7 5 y^/V) , 1- i2~:j:.=f-juy^/V) -y^ u^^-^y:fy/Ujf^lymO . 2 2 g 
(1. 0 25y^/l') ^ 4-N, N-i?^f^yUT5/ t!"lJ v'^O. llg (0. 9 3 

^y^/l') 1-fc KP=^ri/'<i^5/M;T>^-/U7KfPi^O. 14g (0. 93^y^ 
10 /U) h=MJ/HOml ^^X*mW UjfejJS P> 1 -^5^/1- 3 - ( 3 -v'p* ^/VT 5 

yT'phVW ;^7yU7}?v?-r 5 K-iS^^O. I8g (0. 9 3^y^/w) »x.. 8 

;*7Ai5^P-^h^77>f -lilTiltii U (->=3f f-i^/f^^:3i5^/i,= 3 / 1 - 2 / 1 ) , 

15 S6«Jt)Sr#fc„ 

11X*0. 4 1 6 g I|X*8 1 % 
'H-NMR (CDCI3, 300 MHz) S 0.69-0.75 (6H, m), 0.96-1.47 (15H, m), 1.64-1.76 
(2H, m), 2.67 (IH, dd, J = 11.0 Hz, 14.6 Hz), 4.1 Hz, 14.6 Hz), 4.03 (IH, 
d, J = 4.2 Hz), 4.42-4.50 (IH, m), 4.98 (IH, t, J = 3.0 Hz), 5.60 (IH, d, 

20 J = 7.2 Hz), 5.88 (IH, tt, J = 2. 9 Hz, 53.1 Hz), 6.97 (IH, s), 7.04-7.11 
(4H, m), 7.28 (IH, t, J = 8. 0 Hz), 7.40 (2H, dd, J = 5. 3 Hz, 8.6 Hz); IR 
(neat) 3378, 2932, 2861, 1636, 1609, 1508, 1449, 1304, 1279, 1223, 1196, 
1123 cm"^ 

25 4- [(IRS, 2 SR) -2- [ (t e r t-y h:^ri^*/I^>J?=yU) T^y] -1- 
t Kn^^v'-S- [3- (1, 1, 2, 2-xb7:77V;e-PJ^h=3rv') y :j^=^;V\ -fu 

1) 3- [4- (^ b ^v':*7UJi?:=/W :7a:=/^] -z-:t-^);-fxi\f^y^^:yi^ 
;v 
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4- (p« b^^Xj^yU-Tjfrz/k) ^,t#^5 0. 9 5 g (2 8 2. 8 5: U ^7^) ©7^ 

^/l^J^/l^Tfv^ K 2 0 0 m U n / X/l'^ 7 U 7 8 . 

5 8 g (3 3 9 ^ V^M . mt-^i^^^iy^^l6. 2 g (17 0^ y 

10 2/1) , g6tJ#i^#fco 

I|X»3 1. 19g W3 5% 

mp 74-75'C; 'H-NMR (CDCI3, 200 MHz) 6 3.94 (1. 2H, s), 3.96 (1, 8H. s), 4.07 
(1.2 Hz, s), 5.20 (1.2H,s), 5.27 (0.8H, s), 5.80 (0.4H,s), 7. 22-7. 43 . (5H, 
15 m), 7.84 (0.8H, d, J = 8.8 Hz), 7.97 (1. 2H, d, J = 8.4 Hz), 8.08 (0. 8H, d, 
J = 8.0 Hz), 8.12 (1.2H, d, J = 8. 8 Hz); IR (KBr) 1721, 1281, 1211, 1204, 
1109, 818, 731 cnf^; Anal. Calcd for 6^05= C, 69.22; H, 5.16, Found: C, 
69.40; H, 5.24. 

2) 3- [4- (p« y^%/Xl)Vi!^=^;V) y 3^^fV\ -3-;r^y-2- [3- (1, 1, 
20 2, 2-xh7>^/^:^o^b^t/) ^Vv^/l/] :/Pfc°;^>^^>i>/^ 

3-(l, 1, 2, l-'rYJyjVirxia^V^^y) h/k^:/4 8. 4g (2 3 3 $ 

y^/i^) s N-:/ci-=t;5;^i^>'^ 5K4 1. 4g (2335; y^/w) , 2, 2' - 
r-/^7. (-Cyf^^=^hV/l^) 0. 1 g<^E4l«*l OOmlif'T'O. 5M 

25 ^7V^-x/l--r'ifcj^Lf:i„ «J?);rc^i?g©W<lrJgff®*bT. 3- (1, 1, 2, 

3- [4- (^ hdE-^x:^;yU2j?=:/V) :7^^7U] -3-:t^y:^n\f:t>m^yi^/l^6 
6. OBg (2 11. 6 5y^y^)©l, h^-^^^ 1^2 0 Oml^mi^ 
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»T6 0%7K^ffc•:^^y !>i^«S})/-^7:7^:/^^^ti8. 89g (222^y^ 

ji^) ^inx.. ^<D^^o. 5mmm^vfc. ^fuc^x-^cs- (i, i, 2, 2- 
mm^m^x^Mx,. m&x^-mmwx.tz.o Rf^^m^7KKi&^\ mm^'f-/i^x2^m 

f"/u= 3/1-2/1) , n&omtrntzo 
mn^mw um9 8. 99 g 112^90% 

^H-NMR (CDCI3. 300 MHz) 8 3.36 (2H, d, J = 7.2 Hz), 3.95 (3H, s), 4.63 (IH, 
10 t, J = 7.4 Hz), 5.03 (IH. d, J = 16.8 Hz), 5.08 (IH, d, J = 15.9 Hz), 5.88 
(IH, tt, J = 2.7 Hz, 53.1 Hz), 7.01-7.49 (9H, m), 7.93 (2H, d, J = 8.4 Hz), 
8.05 (2H, d, J = 8.1 Hz); IR (neat) 1728, 1694, 1281, 1196, 1119 cm"' 
3) (2RS, 3RS) -3-t Kn^^iX-S- [4- y zc. 

^JV\ -2- [3- (1, 1, 2, 1-=rYy-y}\^ir^=^Y^-y) ^ve^/U] 

15 

iS-fk^lb'S 2. Og (3825y ^yU) ^v^f-yl^oi— 5 0ml 

hi^M^i^ MJl>A28. 9g (764^!) */U) ^Sr^fi-^^iBx.^ 
2^^iti*LyhoM^#»<^^^#j^6iiT-|^^ (^^'^f^/U^-x^l-T-iifctl^) . 

7k«'fk3j^lj7^M^^(Dv'aif^/l.ai^X/l'^^tr#fc„ '^h^tzWmc^ 3- [4- 
20 Y^^y^}VM=^}V)y^=.jV\-'i-:^icy-2-l?>-{l, l. 2, 2-7"h77/k 
;^pa: ^dr^y) -^C/v^/t^] 7°P t°;?f-:/^^:yv?/^9 8. 9 8 g (19 0. 9 5U^ 
/l^) (ZJv'^^^/^^^x/H 0 0ml ^^^Tki^TT-rgTb. ^O*^ l^ftl^L 

^^/i-T'2iH]tt{iiLfc„ %mz^mm-^wmm.'^^^^-^'y^j>^xw^^ mm^ms. 

li^^g^ I|X*6 9. 90 g J(5i^7 0% 

^H-NMR (CDCI3, 300 MHz) 6 2.93-3.10 (4H, m). 3.92 (3H, s), 4.83 (IH, d, J 
= 12.3 Hz), 4.89 (IH, d, J = 12.3 Hz), 5. 11 (IH, t, J = 3. 6 Hz), 5.87 (IH, 
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tt, J = 2.9 Hz, 53.2 Hz), 6.91-7.03 (5H. m), 7.16-7.38 (4H, ra), 7.44 (2H, 
d. J - 8.4 Hz), 7.99 (2H, d. J = 8.4 Hz); IR (neat) 3480, 1723, 1281, 1196, 
1119 cm-^ 

4) (4RS, 5SR) -5- [4- h^xy:b ^l^^^;]^) y ^^)V\ -4- [3- 
5 (1, 1, 2, 2-x h^v-) -O-v'/l-] -1, 3-:t=3ef-;/]; v^V- 

(2RS, 3RS) -3-t Kp^v'-S- [4- V^VlJ ]V^^=.lV) 7^:=/^] 
-2- [3- (1, 1, 2, 2-r h7>'/i':^a^hdrtx) T'nlf:^^^^ 
9 0 g (13 4. 3^y^/U) <D:x.^y-/U2 0 0mimn^lO% 
10 A/-^* ( 5 0 %#7K) 5 g k:mm tLX^ -fife^tfi^^ETT'Tk^M L 

LT. (2RS, 3RS) -3-t Kn^v'-3- [4- (>« h^iy:h;V:^=^;u) y 
-2- [3- (1, 1, 2, 2-7"h7 7/U:^P^hdrv') ^i^i^/U] T'P f 

15 ±T-#fc?&^^i^Sr'r h^tKP^y^/lSOml hU ^^'f'jVT ^ >- 2 

.2. 5ml (1 6 1 ^ y^yu) , v^7:n^yU;i>;^:^iJ/urv^K4 0. 7g (148 
^y^/^) ^;OP;t. 7 0°C-C-flAji#LfCo S)SM©^»i^g*U #&tLfc 

= 3/1 -g^^aif-/^) ^ N, N- v^;^ ^/UtJn/VAT 5 K-^;^^ y T'P f x 7W 

20 iOIS^^bL-C. S6<Jife^#fc„ 

IlXfi4 0, 3 3 g 11X^7 0% 
mp 155-158°C; ^H-NMR (CDCI3. 200 MHz) 5 2.17-2.34 (2H, m), 3.95 (3H, s), 
4.25-4.36 (IH, m), 5.07 (IH, br s), 5.87 (IH, d, J = 7.8 Hz), 5.89 (IH, tt, 
J = 2.8 Hz, 53.0 Hz), 6.85 (IH, s), 6.94 (IH. d, J = 7.8 Hz), 7.10 (IH, d, 

25 J = 8.4 Hz), 7.30 (IH, t, J = 8. 0 Hz), 7.46 (2H. d, J = 8.0 Hz), 8.11 (2H. 
d, J = 8.4 Hz); IR (KBr) 3250, 1736, 1279, 1206, 1113 cm"'; Anal. Calcd for 
CzoHnF^NOj-O.SDMF: C, 55.67; H. 4.45; N, 4.53. Found: C, 55.60; H, 4.18; N, 
4. 83. 

5) (4RS, 5SR) -5- [4- U y -2-^^ 
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y-4- [3- (1, 1, 2, 2-x h^7y^;^n^ h^rv-) ^^v^yU] -1, 3-^^ 

f-y ]} 3 text --f^f-jv 

(4RS, 5 SR) -5- [4- (7« h ^v':^?/U5!!?::i/l<') y -4- [3- (1, 
1, 2, 1-y-\'yy!V^\:i:3^V^'i/) 3-:t=¥f-)/yi^V-2-;t 
5 ^^2 0. 04 g (4 6. 8 9 5 y^/P) . ZMm^-t e r t-^^^/H 2. 3 g (5 

6. 3 5:!;*yi-) , 4-N, N-v^^f'/i^TS:/ t°i; v'^o. 5 7g (4. 6 95:1; 
=^)v) <Dr± h y/n 5 om i^^sjax— iifeM#bfc. 

^f->'/'@^^^f^y^= 3 / 1 - 2 / 1 ) , g^ilji^/W^;?^ y :/n if 

10 =¥f->'i:i3^^0{bLT. @6<j#)^#3to 

e^^^ I|Xfi2l. 14g I|X^8 6% 

mp 140-141t:; ^H-NMR (CDCI3, 300 MHz) 6 1.52 (9H, s), 2.59 (IH, dd, J = 8. 9 
Hz, 14,3 Hz), 2.91 (IH, dd, J = 4. 2 Hz, 14. 1 Hz), 3.93 (3H, s), 4.81^4.88 
(IH, m), 5.73 (IH, d, J = 6.9 Hz), 5.85 (IH, tt, J = 2. 9 Hz, 53.1 Hz), 6.35 

15 (IH, s), 6.62 (IH, d, J = 7.5 Hz), 6.95 (IH, d, J = 8. 7 Hz), 7,06 (IH, t, 
J = 8.0 Hz), 7.24 (2H, d, J = 8. 1 Hz), 7.93 (2H, d, J = 8. 7 Hz); IR (KBr) 
1786, 1717, 1360, 1331. 1281, 1200, 1113, 1071 cm"^: Anal. Calcd for Cj^HzeF^NO^: 
C, 56.93;.H, 4.78; N, 2.66. Found: C, 57.05; H, 4.76; N, 2.71, 
6) 4- [(IRS. 2 SR) -2- [ (t e r t-y^hdfi^;^/U7i?=;P) T^y] 

20 -1-t KP^i/-3- [3- (1, 1, 2. 2-x h7:77V:^na^hdfv') 

(4RS, 5SR) -5- [4- (^ ^^.^/U] -2~:^^y- 

4- [3- (1, 1, 2, 2-r h7:7/U;^-nji hdri/) ^l^^Jji/] -1, 3-;a-^f- 
v^y v'i^-3-;«;/Wxl?:/^t e r t-:/^yU2 0. 8 2g (39. A7%)}^;V)<D 
25 p«i5'/'-/U5 0ml-xh7t YnyyyiQOm\mm:iimiti-Y^)^J>^l. 
6 6 g (4 1. 4 ^ y ^/V) ^ y-7V2 Om 1 mW.^m^TMx.. 1 0 

'Mm^ t fc„ K^m^mm^^^M^^^ u i^-^mw. mimm.-^ ^^^y^i. 
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e^li^H^B jRft 1 6 . 0 5 g W8 1 % 

mp 148-150'C; 'H-NMR (CDCI3, 300 MHz) 8 1.36 (9H, s), 2.73 (2H, d, J = 6.0 
Hz), 3.45 (IH, br s), 3.93 (3H, s), 4.05-4.11 (IH, m), 4,61 (IH, br d, J 
= 8.4 Hz), 5.03 (IH, br s). 5.89 (IH, tt, J = 2. 9 Hz, 53.1 Hz), 6.94 (IH, 
5 s), 7.00 (IH, d, J = 7.5 Hz), 7.05 (IH, dd, J = 1. 4 Hz, 8.3 Hz), 7.26 (IH, 
t, J = 8. 0 Hz), 7. 49 (2H, d, J = 8. 1 Hz), 8. 05 (2H, d, J = 8, 4 Hz) ; IR (KBr) 
3330, 3206, 1721, 1678, 1551, 1300, 1283, 1202, 1175. 1113, 1098 cm"^; Anal. 
Calcd for Cjj^Hjj^F^NOi,: C, 57.48; H, 5.43; N, 2.79. Found: C, 57.43; H, 5.71; 
N, 2.62. 

10 mmm 309 

4- [(IRS, 2SR)-2-[(6, t Kn- 5 H-<:/y [ a ] a-^:/ 

r-^^-l-{/U:J^;U:^<=-/U) T^/] -1-t Fn^ariz-S- [3- (1, 1, 2, 2- 
"rhy •7ju:^vta:. h ^ v') 7 31 =^/U] -fxi 

1) 4-[(lRS, 2SR) -2-r5y-l-t: Kp^v^-3- [3- (1, 1, 2, 

4- [ (IRS, 2SR) -2- [ (t e r t-zf V^^yiJ )Vi^=.jV) T % -1- 
h [3- (1. 1, 2, 2-7" h^:7/W:tP^ h^i^) t'p 

tVl'] 5. 7 2g (3 1. 3 55!;^/l^) . m^lOmKD^ 

Jt2*12. 27 g it5f^9 8% 
mp lOO-lOlt;; 'H-NMR (CDCI3, 300 MHz) 6 2.37 (IH, dd, J= 10.5 Hz, 13. 8 Hz), 
25 2.72 (IH, dd, J = 3. 2 Hz, 13.7 Hz), 3.34 (IH, ddd, J = 3. 4 Hz, 4.3 Hz, 10.4 
Hz), 3.93 (3H, s), 4.77 (IH, d, J = 4.5 Hz), 5.89 (IH, tt, J = 2. 8 Hz, 53.3 
Hz), 6.97 (IH, s), 7.02-7.09 (2H, m), 7.29 (IH, t, J = 7. 8 Hz), 7.48 (2H, 
d, J = 8. 1 Hz), 8.06 (2H, d, J = 8. 4 Hz); IR (KBr) 3150-2850, 1725, 1281, 
1198, 1111 cm-^ Anal. Calcd for C19H19F4NG4: C, 56.86; H, 4.77; N, 3,49. Found: 
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C, 56.68; H, 4.92; N, 3.26. 

2) 4- [(IRS, 2SR)-2-[(6. T-v^t Kn-5 H-O-^ [a ] v^i^ 
P^:/xi/-l-r/l':*/l':iJ?:=^/l') -1-t Kpdfv/-3- [3- (1, 1, 2, 

5 4- [(IRS, 2 SR) -2-T5y-l-t Knde>>-3- [3- (1, i, 2, 2 
-X h7:7/U:tnJ^ h^Srv-) :7 3:^71^] T'ci tVl/] ^l.#i?p<5^7H 0. 8 0 g (2 
6. giSiy-^e/U) , 6, Ka-5H-^vy [a] v^:?' n^r/x^'- 1 -;57 

JV-^^vm^. 06 g (2 6. 9 5y^/I^) , Y))Ty-;\^ 
mm4. 12g (26. 9^y^yP) S^T-fe^=M;>^H Oinl'|3T*^MibJ5;;d5f, 
10 1 3 - ( 3 -t?^ ^/I'T 5 y >^t2 f /i^) :^;/V'7j?i;f^ 5 K • mMm 5 . 1 6 g 

(26. 9 ^ y ^ju) ^Sp;^, ^M-e-M#L/Co u ■ 

15 Sfe^^ I|X»13. 24 g IK^8 6% 

mp 137-138t:; 'H-NMR (CDCI3, 300 MHz) 5 1.98-2.04 (2H, m), 2.16-2.22 (2H, 
m), 2.66 (2H, t, J = 5.9 Hz), 2.80 (IH. dd, J = 10. 8 Hz, 14.4 Hz), 2.96 (IH, 
dd, J = 4.4 Hz, 14.6 Hz), 3.86 (IH, d, J = 4.2 Hz), 3.93 (3H, s). 4.66-4.72 
(IH, m), 5.15 (IH, t, J = 3.8 Hz), 5.79 (IH, d, J = 8.4 Hz), 5.88 (IH, tt, 

20 J = 2.9 Hz, 53.1 Hz), 5.92 (IH, td, J = 5. 7 Hz, 11.4 Hz), 6.23 (IH, d, J 
= 11.4 Hz), 6.97-7.11 (5H, ra), 7.16 (IH, dd, J = 1. 1 Hz, 7.4 Hz), 7.29 (IH, 
t, J = 8.0 Hz), 7.55 (2H, d, J = 8.4 Hz), 8.06 (2H, d, J = 8. 1 Hz) ; IR (KBr) 
3256, 2934, 1719, 1636, 1528, 1439, 1285, 1194, 1115, 775 cm"M Anal. Calcd 
for C31H29F4NO5: C, 65.14; H, 5.11; N, 2.45. Found: C, 64.98: H, 5.39; N, 2.35. 

25 Wm\ 3 10 

4- [(IRS, 2SR)-2-[(6, 7-v't: Kp- 5 H-<^/y~ [ a ] v'^ n-^y 

7"^/-l— r/l^;^/^2iSC:::/U) T^y] -1-t Kp^V'-3- [3- (1, 1, 2, 2" 

7-v=7y)^-^'^=^v^-y) y^=-}V\ -fxiy^jV] 

4- [(IRS, 2SR)-2-[(6, 7-^^^ Kp-5 H— ^^^^ [a] Vi> P^ 
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. y'ry-l-4/l-:i}/U-^=.^u) /I }iti^Z/-3- 13- {1, 1, 2, 2- 

"rhy yMnzxu h ^i^) y^=^ju2 -fn tVU] ^SW^^ 12. 9 3 g (2 
2. 6 2$i;^/U) (^7«t5'/-/l'4 0ml-xb7fc Kn77i^5 0mI:^(Cl 
il^TKBfe'fb'^- h y •J'A7K^?^6 7. 9ml (67. 9^y ^/l-) ^Ir^JPx. ^MT— 
5 Bfeit^LfCo mm^^m. tK-CWL. ^m^-eSiSISSr^tciLfcm. 

^yl-T'2lH]tttt|L/Co fti6fc«a^*|«^-^-MJ ^>AT'^^. ^IS«1±@* 

JRilO. 52g J|K^8 3% 

10 inp210-211*C; 'H-NMR (CDClj-DMSO-de, 300 MHz) S 1.92-2.00 (2H, m), 2.18-2.26 
(2H, m), 2.65-2.69 (2H, m), 2.82-2.93 {2H, m), 4.64-4.74 (IH, m), 5.03 (IH, 
d, J = 3.6 Hz), 5.31 (IH, br s), 5.85 (IH, td, J = 5. 3 Hz, 11.8 Hz), 5.98 
(IH, tt, J = 3.0 Hz, 53.1 Hz), 6.14 (IH, d, J = 11.7 Hz), 6.89 (IH, dd, J 
= 1.5 Hz, 7.8 Hz), 7.01-7.13 (5H, m), 7.26 (IH, t, J = 8.-1 Hz), 7.61 (2H, 

15 d, J = 8.4 Hz), 8.05 (2H, d, J = 8. 1 Hz); IR (KBr) 3268, 3020-2860, 1686, 
1640, 1279, 1202, 1123 cm'^; Anal. Calcd for C30H27F4NOB: C, 64,63; H, 4.88; 
N, 2.51. Found:. C, 64.50; H, 4.80; N, 2.39. 
HiSfllSll 

N- [ (IRS, 2SR) -2- [4- ^ J U iVi^^jV) y -2-t 
20 i/-l-[3-(l, 1, 2, 'l-'TYyyM'Ci:s^\>^=i/)^l^'i>}V\:xL=f-,V\-Q^ 
7-e^t Kp-SH-^:/^ [a] v^^t3^-7"T-:/-l-;^7/l-7}^>f-5: K 
■ 4- [(IRS, 2SR)-2-[(6, 7-v't Kp-5 H-<>'i/ [a] 

■:f=rv-i-^jv-^}Vif^=-jv) T%J^ -l-MYn^-y-Z-l^- 1, 2, 2- 
X^77/^;^-PJ^^=arv') ^^ai^/U] gS«0. 284g (0. 50 

25 D^y^/l'). l-t Kndriy-^ii^y hyT)/-/^*Sl#>8 6mg (0, 565y 
h ^ Ml /H 0 m 1 -N, N-v^^ ^/^/Jn/I^AT ^ K 2 m 1 ^>-eitW^ L 
fl.-A^ h 1 -^^/W 3 - ( 3 -v^T^ ^/l^r 5 y T'P tVU) •flJV:^-Jy( 5: F • 0 . 

iig (0. 5 6^y^/w) ^M^.mmr^Q. ^Wfrn^x^tz., :Lfi\zmtTy 

^=^^J^5A.rsxs, (1. 0 2^1)^/1^), h y J^5^/1^T 5 0 . 2 1ml (l. 5 
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3 5 ]}^;u) ^in;i. mux^ 1 «itw^bfc„ Rf^tm^mmT^mi- h y '^^tkw 

1R»0. 22 7 g JR^8 0% 
5 rap 197-199*0; ^H-NMR (CDCla-DMSO-dg, 300 MHz) 5 1.91-1.99 (2H, m), 2.20-2.25 
(2H, ffl), 2.67 (2H, t, J = 5. 6 Hz), 2.81-2.95 (2H, m), 4.64-4.73 (IH, m), 
5.01 (IH, d, J = 4.2 Hz), 5.35 (IH, br s), 5.84 (IH, td, J = 5. 1 Hz, 11.7 
Hz), 6.00 (IH, tt, J = 2.9 Hz, 53.0 Hz), 6.11 (IH, d, J = 12.0 Hz), 6,29 
(IH, br s), 6.87 (IH, dd, J= 1.5 Hz, 7.5 Hz), 7.00-7.14 (5H, m), 7.22-7.29 
10 (2H, m), 7.61 (2H, d, J = 8. 1 Hz), 7.91 (2H, d, J = 8. 4 Hz) ; IR (KBr) 3310, 
1636, 1615, 1524, 1206, 1121, 777 cm"^; Anal. Calcd for CJl^gFiN^Oi-O. Bh^O: C, 
63.71; H, 5.17; N, 4.95. Found: C, 63.68; H, 5.30; N, 4.88. 

N- [ (IRS, 2SR) -2- [4- [ (v'pt^/VT^y) ;^77U7j?=7^] 7^^:^/^] 
15 -2-t [3- (1, 1, 2, 2-r h7:7yU:^a3c h^-i/) 

^^/U] -6, 7-v't Fn-5H--<:/y [a] -y^^ K 

r ^ >- i: LTi^^ f-/u-r 5 y • mm^t:m\'\ mmm si it mmi^ lt. p m 

mo. 2 44g (8 2%) ^efeig&*i:b-C#fCo 

mp 165-166^:; 'H-NMR (CDCI3, 300 MHz) 5 1.96-2.05 (2H, m), 2.16-2.22 (2H, 
20 m), 2.66 (2H, t, J = 5. 9 Hz), 2.75 (IH, dd, J = 10.8 Hz, 14.7 Hz), 2.93 (IH, 
dd, J =3. 9 Hz, 15.6 Hz), 2.97 (3H, s), 3.11 (3H, s), 4.41 (IH, d, J = 4. 2 
Hz), 4.67-4.74 (IH. m), 5.03 (IH, t, J = 3.8 Hz), 5.86 (IH, d, J = 8.4 Hz), 
5.89 (IH, tt, J = 2. 7 Hz, 53.1Hz), 5.94 (IH, td, J = 5. 6 Hz, 11.3 Hz), 6.26 
(IH, d, J= 12.0 Hz), 6.99-7.17 (6H, m), 7.29 (IH, t, J = 8. 1 Hz), 7.38 (2H, 
25 d, J = 8. 1 Hz), 7.45 (2H, d, J = 8. 1 Hz); IR (KBr) 3326, 2942, 1638, 1620, 
1518, 1194, 1115 cm"': Anal. Calcd for CsaHsaF^NaO^: C, 65.74: H, 5.52; N, 4.79. 
Found: C, 65.58; H, 5.63; N, 4.81. 
mMMB 1 3 

N-[ (IRS, 2SR) -2-t KP^v'-2- [4- (t°-<y i?/ ;&/l.#=/V) 7^ 
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^/i'] -1- [3- (1, 1, 2, 2-7" hyy/\^^r2=!i\>a^^y) ^ly^J;U'] 
-6, 7-i^\i ]in-5H-<yy [a] i^i^ x^^^TZ^-l-^/U^^-f^ K 

T t Lx]f-<v mmms 11 tmmi^Lx^ nm^^o. 275 

g (8 6%) Srfifei^B%ibT#fc<. 
5 rap 176-177^;; ^H-NMR (CDCI3, 300 MHz) S 1.51 (2H, br s), 1.68 (4H, br s), 
L 96-2. 04 (2H, m), 2.16-2.22 (2H, ra), 2.66 (2H, t. J = 5.9 Hz). 2.75 (IH, 
dd. J = 10.7 Hz, 14.6 Hz), 2.95 (IH, dd, J = 3. 9 Hz, 14.7 Hz), 3.32 (2H, 
br s), 3.70 (2H, br s), 4.36 (IH, d, J = 3.6 Hz), 4.67-4.75 (IH, m), 5.03 
(IH, t, J = 3.8 Hz), 5.82 (IH, d, J = 8. 1 Hz), 5.89 (IH. tt, J = 2. 9 Hz, 
10 53.2 Hz), 5.94 (IH, td, J = 5. 7 Hz, 11.3 Hz), 6.25 (IH, d, J = 11.7 Hz), 
6.99-7.17 (6H, m), 7.29 (IH. t. J = 7.8 Hz), 7.36 (2H, d, J = 8. 1 Hz), 7.45 
(2H, d, J = 8. 1 Hz) ; IR (KBr) 3430, 3328, 2940, 2863, 1640, 1516, 1437, 1277, 
1209, 1123, 768 cm"^; Anal. Calcd for CJl^^iN^Oi-- C, 67.30; H, 5.81; N, 4.48. 
Found: C, 67.20; H, 5.78; N, 4.47. 

15 mmm3i4: 

N- [ (1 RS, 2 SR) -2- [4- (T^ U 7:n:n/i/] -2-t: 

[3- (1,. 1-, 2, 2-7^f7 7/l^:rpa:h^v') - 
6, 7-:?fc KP-5H-^i^y [a] v'iJ'P-^-/xi^-l-:;{7;>?J?^1?-5 K 

r%ytLXT:=^]}y:^m\f\ mmms 11 tmmi^hx. mi^o. 27 5 g 

20 (8 5 %) ^ & t LXmtCo 

mp 205-206°C; 'H-NMR (CDClj-DMSQ-ds, 300 MHz) 8 1.94-2.00 (2H, ra), 2.19-2.25 
(2H, m), 2.67 (2H, t, J = 5.4 Hz), 2.88 (2H, d, J = 7.5 Hz), 4.68-4.76 (IH, 
m), 5.06 (IH, t, J = 3.5 Hz), 5.25 (IH, d, J = 3. 6 Hz), 5. 88 (IH. td, J = 
5.6 Hz, 11.4 Hz), 5.95 (IH, tt, J = 2. 9 Hz, 53.0 Hz), 6.17 (IH, d, J = 11.4 

25 Hz), 6.92 (IH, dd, J = 1. 1 Hz, 7.4 Hz), 7.01-7.13 (7H, m), 7.27 (IH, t, J 
= 8.3 Hz), 7.35 (2H, t, J = 7. 8 Hz), 7.64 (2H, d. J = 8. 4 Hz). 7.76 (2H, 
d, J = 7.8 Hz), 7.99 (2H, d, J = 8. 4 Hz), 9.31 (IH, s) ; IR (KBr) 3297, 2938, 
1647, 1532, 1507, 1443, 1323, 1200, 1121, 752, 694 cnT^; Anal. Calcd for 
CJls^F^Oii C, 68.35; H, 5.10; N, 4.43. Found: C, 68.10; H, 5.07; N, 4.42. 
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MMm 3 15 

N- [ (IRS, 2SR) -2-t [4- [ {4 y^U H'jUT ^ y) ^JV 

•^=^;v] -1- [3- (1, 1, 2, 2-=rVyyj\^:^n^Y^%^) ^y-J 

;V] a^^/U] -6, KP-SH-^i^y [a] i/^ n^Zfr-l^-l-:pjl^:^ei.f^ 

5 5 K 

2 5 8 g (8 4%) ^^m&mt bT#fCo 

mp 215-217t;; .'H-NMR (CDClj-DMSO-dj, 300 MHz) 5 1,27 (6H, d, J = 6. 6 Hz), 
1.93-2.02 (2H, nO, 2.19-2.25 (2H, nO, 2.67 (2H, t, J = 5. 1 Hz), 2.85 (2H, 

10 d, J = 7.5 Hz), 4.25-4.32 (IH, m), 4.67-4.75 (IH, tn), 5.06 (2H, s), 5.88 
(IH, td, J = 5.7 Hz, 11.4 Hz), 5.92 (IH, tt, J = 3. 0 Hz. 53.0 Hz), 6.18 (IH, 
d, J = 12.0 Hz), 6.46 (IH, d, J = 7.8 Hz), 6.80. (IH, d, J = 9. 0 Hz), 6.94 
(IH, dd, J = 1.2 Hz, 7.5 Hz), 7.01-7.14 (5H, m), 7.26 (IH, t, J = 7.8 Hz), 
7.58 (2H, d, J = 8.4 Hz), 7.80 (2H, d, J = 8.4 Hz); IR (KBr) 3295, 2971, 

15 2930, 1638, 1537, 1213, 1123 cm"^; Anal. Calcd for C33H34F4N2O4: C, 66.21; H, 
5.72; N, 4.68. Found: C, 66.00; H, 5.50; N, 4.65. 

N- [ (IRS. 2SR) -2- [4- [ (.-O^i^/l^T ^ :^7;l->i?r^yV] 
-2-1: Kntdfiz-i- [3- (1, 1, 2, VyyjU:tna^h'^-y) ^^i^Jl^^ 

20 -6, 7-v't KP-5H-^i^y [a] v^rJ^ n^l/r i^-l-^/l'Jj^^f-^ K 

97 g (9 0%) ^&^n-mtvxmc„ 

mp216-217t;; ^H-NMR (CDCVDMSO-dg, 300 MHz) 5 1.91-1.99 (2H, m), 2.19-2.24 
(2H, m), 2.67 (2H, t, J = 5. 9 Hz), 2.86-2.89 (2H, m), 4.62 (2H, d, J = 6. 0 
25 Hz), 4.65-4.71 (IH, m), 5.01 (IH, t, J = 3.8 Hz), 5.30 (IH, d, J = 3.3 Hz), 
5.84 (IH, td, J = 5. 5 Hz, 11.3 Hz), 5.99 (IH, tt, J = 2. 8 Hz, 52.9 Hz), 6.11 
(IH, d, J = 12.0 Hz), 6.88 (IH, dd, J = 1.2 Hz, 7.5 Hz), 7.00-7.05 (3H, m), 
7.11 (2H, d, J = 9.9 Hz), 7.17-7.39 (7H, m), 7.60 (2H, d, J = 8.1 Hz), 7.93 
(2H, d, J = 8.1 Hz), 8.05 (IH, t, J = 5.6 Hz); IR (KBr) 3297, 2932, 1638, 
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1615, 1537, 1200, 1130, 698 cm '; Anal. Calcd for C^jU^iFiNzOi- C, 68.72; H, 
5.30; N, 4.33. Found: C, 68.59; H, 5.06; N, 4.22. 

N- [ (IRS, 2SR) -2- [4- [ (:/5^/VT^/) :h V - 
5 2-t Kn^->-l- [3- (1, 1, 2, '^-'fyjy)Vi!rxx=c\i^^y)^:y^J?,v\ 
=^^/U2 -6, r-v'fc Fn-5H-Oy" [a] v'iJ' p^T't'^^- 1 -;?7/^#drf- 5; K 
r^yt LTy^/UT 5: :/^lrJlV^. HJi^SJ 3 l l t H^fc LT. g 0 . 2 8 
4g (9 1%) «refei^*i:L-C#fc„ 

mp 207-208'C; 'H-NMR (CDCls-DMSO-ds. 300 MHz) 5 0.96 (3H, t, J = 7. 4 Hz), 
10 1.35-1.48 (2H, m), 1.56-1.66 (2H, m), 1.94-2.01 (2H, m), 2.20-2.26 (2H, m), 
2.68 (2H, t, J = 6.0 Hz), 2.87 (2H, d, J = 8. 4 Hz), 3.42 (2H, q, J = 6. 7 
Hz), 4.64-4.72 (IH, m), 5.03 (IH, t, J = 3.8 Hz), 5.23 (IH, d, J = 3.6 Hz),. 
5. 86 (IH, td, J = 5. 2 Hz, 12. 1 Hz), 5. 97 (IH, tt, J = 2. 9 Hz, 53. 0 Hz), 6. 14 
(IH, d, J = 11.7 Hz), 6.90 (IH, dd, J = 1.2 Hz, 7.5 Hz), 7.01-7.17 (7H, nO, 
15 7.26 (IH, t, J = 8.3 Hz), 7.59 (2H, d, J = 7.8 Hz), 7,84 (2H, d, J = 8.4 
Hz); IR (KBr) 3308, 2934, 1640, 1612, 1537, 1201, 1128, 696 ctrf^; Anal. Calcd 
for Cs^HseF^NA: C, 66.66; H, 5.92; N, 4.57. Found: C, ,66.44; H, 5.88; N, 4.40. 

. mmmsi8 

N- [ (IRS, 2SR) -2- {4-y/l^:tnya^=.A.) -2-fc Kn^>>-1- [3- 
20 (1, 1, 2, 2-X h^7/^;^-P3: h^riX) ^i^v^/V] -4-^5^7W6, 
7-v^t Fn-5H-^>'y [a] ^Xi^ n^y-r >'-l-;^/i//J^>f-5: K 
1) (E) -5- {2-^^7uy:i^::zju) -3-:t^y-4:-<>'T:^m=^^/i- 

2-pf^7l-^^^5 0. 71g (312. r^y^^'U) (D'rhyl^h'ny^iyS 
0 0inl^?giCl, 1' -:fJ7l^:^=^/Ui;^y( ^^y-j\^5 5. 8g i3 4 4^])^M 

;V^J-^])^J>,^bS. 5g (3 44^y^/k) jSj^t/S^b-ri^-^^i/l^Al 6. 4 

g (1 7 2 ^ y^/1-) ^^MxM^. 6 o'c-C'-iiiMW^Lifco ^]m.^mm^^j^ 

589 



wo 02/059077 



PCT/JP02/00532 



M^m^ fR*3 7. 24 g W5 1% 

^H-NMR (CDCI3, 200 MHz) 8 1.29 (1.2H, t, J = 7. 1 Hz), 1.32 (1. 8H, t, J = 
5 7.1 Hz), 2.43 (L8H, s), 2.45 (l,2H, s), 3.70 (0. 8H, s), 4.23 (0.8H. q, J 
= 7.2 Hz). 4.24 (1.2H, q, J = 7. 1 Hz), 5.17 (0. 6H, s), 6.36 (0. 6H, dd, J 
= 1. 4 Hz, 15. 8 Hz), 6. 74 (0. 4H, d, J = 15, 8 Hz), 7. 15-7. 35 (3H, m), 7. 52-7. 61 
(IH, m), 7.70 (0.6H, d, J = 15.8 Hz), 7.93 (0. 4H, d, J = 16. 2 Hz); IR (neat) 
2980, 1740, 1636. 1595, 1420, 1236, 1148, 1038, 754 cm"^ 
10 2) 5- i2-?t'f-juy:i^=^;u) ^iy^y^:xu^/U 

(E) -5- (2-;^^jUya,=^M -3-:^dry-4— ^^^i/^:n^/l.3 7. 2 4 
g (16 0. 3 ^ y <^^^ / -/H 0 0 m l.mmi^. yk^^T. TK^^bfS 6 * 
i-hV^J^3. 0 3g (8 0. 2S.})^/U) t:{}^h-ro1XiX.fc^. 

15 Mm-rhv^j^^xnm. mmt:um§s*\.x^ (e) -s-tKn^v'-s- (2- 

±X"^tcWi^t h y :^^)VT 5:^33. 5ml (2405:!) "^i^) 
1 8 Om 1 ^^{3:7k?«&T. :^^:y:^fVi!;^=.jV^ pyK22. 0g(1925:P */U) 

20 :^) ^itxiLTi^t. ^w^^^f'f^xmi^x.tz., m^tm^^'i-ivmk-^. m 

JEETii^®bfc„ #btbfcM^X hyt Fc:7 7^^2 0 Om UC^;^>b. 1, 8- 
v^T1flfi/i>'n [5. 4. 0] -7-f>i^x-fe>'2 8 . 8ml (19 2^y^/lx) ^ 

Apxi. mux 0 . 5 ^^Mi^ Ltco mm^'^/i^x 2 isittin l^o 

25 y ^Vu;^; ^i^^n-v'hi/y:^-/ -izxmm L (--=3^^- ^^/g^^rc^^/i^^ 

1 5/1-9/1) ^ 5- (2-^^/Vyzc^/V) ^^^5^-2, 4-v'a:>^^^yi/ ( (2 
E, 4E) (2Z, 4E) (*:©?i^Jii) LT#fc„ 

±T*#fc;^^^^<D3l^5^ y -/U4 0 m 1 1 0 i^^j>>/mm ( 5 0 %^ 

tK) 1. 5g;^ftfe^i!LT. lSW?M:^-r5^T^iaSflETT'**»Lfc„ 
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^^•^v^vy^-\z.xmmv (-^^•9-^^/^mm=^^/i^=i 5/1-6/1) , g 

11X1:13. 92g J|K^3 9% 
5 'H-NMR (CDCI3, 200 MHz) 6 1.25 (3H. t, J = 7. 2 Hz), 1.52-1.80 (4H, m), 2.30 
(3H, s), 2.34 (2H, t, J = 7. 0 Hz), 2.61 (2H, t. J = 7.6 Hz), 4.12 (2H, q, 
J = 7.2 Hz), 7.12 (4H, s) ; IR (neat) 2938, 1736, 1181, 745 cm"' 

3) 5- (2-;^f=-;U7ai^/I^) '^i^iJ'^'SI 

5- i2-;^f-;Uy ^y-Sf :^m^^/l^l 3.92g(6 3.185 U ^/W) . 

10 Tkm^t-^hV^J^S, 0 5 g (12 6 5 Ve/U) , 7fc3 Om K P« / -/I' 5 0 tn 

15 It5l»12. 04g W9 9% 

rap 57-58''C; ^H-NMR (CDCI3, 200 MHz) 8 1.54-1.82 (4H, m), 2.30 (3H. s), 2.40 
(2H, t, J = 7. 1 Hz). 2. 62 (2H, t, J = 7. 6 Hz), 7. 12 (4H, s) ; IR (KBr) 3070-2520, 
1698, 1462, 1437, 1406, 1329, 1289, 1260, 1208, 941, 739 cm"^ 

4) l-^^^'We, 7, 8, 9-r b7 1 Kn-5H-^i^y [a] i/iJ'n^:/x 
20 5 -:t>' 

5- {2-yi^/Uya^=^7V) ^y^l^mi 1. 92g (62. 005 . N, 

11ml (93. 0 5 y^/v) &?®Tbfc^. ^o^^o. smmw. 

25 4a^l::T>'^5:^!>Al 6. 5 g (l 2 4 5 y^/U) ©:^ft;^^^>'l 0 Om 1 M 

:in\^±x'mzmm\:!^om.'it?^f-u:y2 5 Om 1 «^ 1 p 
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^n^mw^ juiiio. i4g urns 4% 

5 inp 65-66"C; 'H-NMR (CDCI3, 200 MHz) 5 1.69-1.91 (4H, m), 2.37 (3H, s), 2.67 
(2H, t, J = 5.9 Hz), 2.88 (2H, t. J = 6.2 Hz). 7.17 (IH, t, J = 7. 5 Hz), 
7,30 (IH, d, J = 6.6 Hz), 7.44 (IH, d, J = 7.4 Hz); IR (KBr) 2940, 1671, 
1586, 1460. 1271, 793 cm"^; Anal. Calcd for CiaH^O: C, 82.72: H, 8.10. Found: 
C, 82.68; H, 8.15. 

10 5) 7. 8. 9-x h^t Kn-5H-<>y~ [a] v-^P-^7°X 

l-;<^jU-6, 7, 8, 9-7" h7t Kn-5H-^i^y [a] C/^n^T'T'^^- 
5-;^->'9. 7 9 7 g (5 6. 2 3^y^yU) (D pi ^ y -/U 4 0 m I mm^, 
T. 7K*fb(S 9 hV^J>>2. 13g (56. 25y ^/U) L-f-DM^tz^, 

15 mux 1 mmmw ufc, sf&^^Tk-^w l. ^^^;vx 2 mmm tfc. 

efe^^ flXfiS. 34 5 g l|X^8 4% 

20 mp lOg-llOt:; 'H-NMR (CDCI3, 300 MHz) S 1.30-1.42 (IH, m), 1.66-1.86 (4H, 
m), 1.91-2.05 (2H, m), 2.32 (3H, s), 2.57 (IH, dd, J - 11. 1 Hz, 12.9 Hz), 
3.08 (IH, ddd, J = 1.6 Hz, 7.9 Hz, 14.5 Hz), 5.01 (IH, dd, J = 3. 6 Hz, 9.0 
Hz), 7.06 (IH, dd, J = 1.7 Hz, 7.7 Hz), 7. 11 (IH, t, J = 7.4 Hz), 7.32 (IH, 
d, J = 6. 9 Hz) ; IR (KBr) 3293, 3189, 2928, 1466, 1439, 1096, 1049, 781, 747 

25 cm"^; Anal. Calcd for C^HigQ: C, 81.77; H, 9.15. Found: C, 81.73; H, 8.93. 
6) 4-:/o^-i-p<^/W6. 7, 8, 9-x ^7t KD-SH-^vy [a] V' 

l-^^/We. 7, 8, 9-r hyt Kp-SH-Ov' [a] v-i5^o^:/7^i/- 
5-;^-/^8. 193g (4 6. 48 5 U^/^) tN, N. N' , N' -=f\-y:^^ 
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^kazf^I^^v^r^:/! 1. 9g (1 0 2 ^ y^/I/) (^-^=^f-^/l 0 Om 
7X?^T-ei. 6Mn-^9^/^y^t>i,<7)^;^f->^^6 3. 9ml (I0 2^y^ 

1, 2-v>:/n^x ^7:77^:f n^i5'>'2 4. 2g (9 3. O^iU^^l/) ^Jnx.^ 

^•^:^/wm:^f-/i-= 15/1) , s mmtrntco 

M^mi^ 4 39 g l£2^5 4% 

10 --^f-^^iOH^^LT. 

mp 74-75°C: ^H-NMR (CDCI3, 200 MHz) 5 1.25-1.44 (IH, m), 1.57-2.23 (6H, m). 
2.26 (3H. s), 2.88 (IH, ddd, J = 1. 7 Hz, 6.8 Hz, 14.3 Hz), 3.26 (IH, dt, 
J = 1.8 Hz, 13.0 Hz). 5.65-5.71 (IH, m), 6.90 (IH, d, J = 8.2 Hz), 7.26 (IH, 
d, J = 8. 0 Hz) ; IR (KBr) 3326, 2930, 1456, 1090, 1049, 995, 930, 856, 806 

15 cm"*; Anal. Calcd for CijHisBrO: C, 56.49; H, 5.93. Found: C, 56.48; H, 5.83. 
7) l-'/n^-4-yi^jU-6, KP-SH-O-y' [a] v-iJ'P'^^r^^ 

4-7'P-=e-l-^^/W6, 7, 8, 9-X h7t KP-5H— <>y [a] >X^P 

^yx^'-5-;r— /I'e. 2i3g (24. ss^u^/u)^ p- h/i^^y:^jv-^i^ 

tIcSI^O. 46 g (2. 4 4 5 y^/1/) © h/l/^^'l 0 Om ] 

1|X42. 4 8 5 g M4 3% 
^H-NMR (CDCI3, 300 MHz) 6 1.99-2.13 (4H, ra), 2.31 (3H, s), 2.64 (2H, t, J 
25 =6.3 Hz), 6.22 (IH, td, J = 6. 2 Hz, 11.2 Hz), 6.71 (IH, d, J = 11.1 Hz), 
6.90 (IH, d, J = 8. 1 Hz), 7.31 (IH, d, J = 8. 1 Hz); IR (neat) 2930, 1451, 
1127, 802, 779 cm"' 
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485g (10. 48 ^V'frjU) (0-J:x.-f';U:r.^y';v^ 0ml ^?^iC, - 7 a'CT 

1. eMn-^^^/l-y^e/A^^dri^^'^^g. 8 2ml (15. 7 5y^yV) ^ 

661^^ ilXS 1 . 0 8 0 g KX'^ 5 1 % 

10 tnp 152-153°C; ^H-NMR (CDCI3, 200 MHz) 5 L 91-2. 18 (4H, m), 2.43 (3H, s), 
2.66 (2H. t, J = 6.6 Hz), 6.26 (IH, td, J = 6. 6 Hz, lI.OHz), 7.13 (IH, d, 
J = 7.8 Hz), 7.21 (IH, d. J = 11.0 Hz), 7.85 (IH, d, J = 8. 2 Hz); IR (KBr) 
3044-2510, 1686, 1300, 1271, 1258 cm"^; Anal. Calcd for .C13H14O2: C, 77,20; 
H, 6.98. Found: C, 76.98; H, 7.03. 

15 9) N- [ (1 RS, 2 SR) -2- (4-:7/^;fa:7^c:i/W) -2-t Kp^^^-1- 

[8- (1, 1, 2, 2~'rYyyj\^-^n:t.Y^^y) ^yV-jv] :x.^/u2 -4-^^/v 
-6, 7-v't Kn-5H-^:/)/ [a] v^ji' P^l/xi^- 1 -;i/;u#=^rf- $ K 

(IRS, 2SR) -2-T^y-l- (4-77l':^n7ai=7U) -3- [8- (1, 1, 

2, 2-7" h^:7/V^na: :7ci:.-/l/]:/n/N°>'-l-:^^/kO. 3 6 6 g(l. 
20 0 1 3 ^y^/l-) , 4-^^/W6, 7-v=t KP-SH-^^^y^ [a] 

y-i-:fy/u:^^i^mo. 2 0g (1. oi^y^/i/) . i-hh^n^-y^yy hVT 
y-zi^TK^i^o. 1 6 g (1. 0 i^y^/p) ^T-febc^hy/n omitf-ejt«i 

L^lif^h l-^^/W3-(3-t>7f^7UT5y:?'o W:;&7U7i?v'^ 5 K-it^:^0. 

1 9 g (1. 0 15 y^/k) ^Mx.. ^M.x—mmwi.tco m:M^m^^^M^ 

25 « ^^7fc«-:h h y i> i^7R^?SX'J!fe#. M7K«-7:i^^ v'li'-^T'^. V/ y 
efe^^ IIX*0. 46 Ig I|X^8 3% 

mp 177-178t:; ^H-NMR (CDCI3, 300 MHz) 6 1.95-2.07 (4H, m), 2.33 (3H, s), 
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2.59 (2H, t, J = 5.7 Hz), 2.78 (IH, dd, J = 10.7 Hz, 14.6 Hz), 2.98 (IH, 
dd, J = 4. 2 Hz, 14.4 Hz), 3.90 (IH, d, J =3.9 Hz), 4.58-4.67 (IH, m), 5.03 
(IH, t, J = 3.6 Hz), 5.74 (IH, d, J = 7.5 Hz). 5.89 (IH, tt, J = 2.8 Hz, 
53.0 Hz), 6.02 (IH, td, J = 6. 2 Hz, 11.3 Hz), 6.29 (IH, d, J = 11.1 Hz), 
5 6.96-7.11 (7H, m), 7.29 (IH, t, J = 7.8 Hz), 7.42 (2H, dd, J = 5.4 Hz. 8.7 
Hz); IR (KBr) 3279, 1638, 1512. 1200, 1127 cm"^; AnaL Calcd for CjoH^sFsNO,: 
C, 66.05; H, 5.17; N, 2.57. Found: C, 66.03; H, 5.21; N, 2.52. 

mmms i 9 

N-[(1RS, 2SR)-2- U-'7 /u:tny:i,=./i') -2-t Kodftz-i- [ [3 
10 -(1, 1, 2, 2-^7^ h9-7/l-:tvt^h'^i^) 4 y^'^'^^Z—JU-S-^/U^ ;>i'f-jU2 
e r t~-7^^)V 

1) z- {A-yfV-^nyz^^^jv) 11^- U, 1, 2, 2-7^h 

y 7yv;^-n 3c h dp v^) y{ yir^-^^Z—jv- 5 -y{ )V\ ^ ^/w] •:fxL yf-^vm:^'^)^^ 
3- (l, 1, 2, 2-x h7 7/^;rna^hds^v') -5— r y^drf-iZ-zi/^^j/V-^J^i/ 
15 ^^^/H. 9 7 5 g (8. 1 245 y^/l') ©T^iJ^Z-Zl-S Oml^lSt-. Tk)*^ 
TK^-fkfS 5 M-f- hye^AO. 40g (10. 65:]; =^;V) ^/^ L-r-DMx^tc^. 

muv-mimLfco Rmmi^^mm^mx.. m.m.x-immm^Ltz'^, mm^^ 
i^tz'^. mm^mmm^Lx. cs-d, i, 2, 

20 y ;^^1^>^'-/^- 5-4/^-} / -/vcDWtJim^n'^m.^ ( 1 . 7 2 g ) L 

±-r*#fc^^, h y ^^/I'T 5:/i. 70mi (12. 25:y ^/i-) amn.^'f- 

7^4 0 m 1 ^?gtc:7lC}^T^'ft;^ 9 :y:^/l':^:^/UO . 75ml (9. 7 ^/U) 
U-yjl^:tu-<i^y4/U) 88 g (8. 9 45y^/U') (Dl, 

h^-y:^^>s 0ml ^^^c7lc^^T6 o%7K^ft;-^ h y 

^i^Si^t>0. 3 6 g (8. 9 45 y^yl^) ^Mx., S^^W^LtCo 
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^M^Wi^ 11X*2. 4 1 8 g 11X^7 3% 

'H-NMR (CDCI3, 200 MHz) 6 1.16 (3H, t, J = 7. 2 Hz), 3.46 (2H, d. J = 7.4 
Hz), 4.16 (2H, q, J = 7. 1 Hz), 4.77 (IH, t, J = 7.4 Hz). 6.00 (IH, tt, J 
= 3.3 Hz, 52.7 Hz), 6.07 (IH, s), 7.18 (2H, t, J = 8. 7 Hz), 8.06 (2H, dd, 
10 J = 5. 3 Hz, 8.9 Hz); IR (neat) 1738, 1690, 1601, 1447, 1283, 1233, 1182, 
1159 cm"^ 

2) (2RS, 3 SR) -3- (4-7/W;rP73^-/l') -3-b: Kcrdev'-2- [ [3 
-(1, 1, 2, 2--rh7 77i';*-n^hdrv') ^y;^drf-y'— 7U-5->f7U] p^^yu] 

15 :^'fbffil&6. 35 g (4 6. 6 5:y^/V) ;^v'3^^/l'ai— x/H 0 0 m 1 tf^T-jt 
WL^^-^^hTkmityt^^mi-VV t^J^B, 5 3g (93. 2 ^ ^/U) ^^UX-Mx.. 

^©^ * 2 mmw bfco m-t^o^yfrnm^rnxm^ (v'^^^/u^-xy^T^) . 

;f P^a;:^;^) -3-:^^y-2- [ [3- (1, 1, 2, 2-r b7 7/^:tP^ hdri/) 
20 -r y;a-^f-V'-/W5-^yH ^^>rl'] :/plf;ri/i?a:^yl'2. 3 7 2 g (5. 8 2 

L:/ho »b^fcm4j^ife^v'U;{;<//V*7AiJ'P-r fi>^77^-i;:T)W^L (--=¥ 
25 f-y/@^^^^/V=6/l-3/l) . S6^t>^#fc. 

M^mi^ Ml. 4 0 2 g 5 9 % 

'H-NMR (CDCI3, 300 MHz) S 1.11 (3H, t, J = 7. 1 Hz), 2.72 (IH, d, J = 3. 0 
Hz), 2.98-3.26 (3H. m), 4.02-4.11 (2H, m), 5.11 (IH, dd, J = 3. 3 Hz, 5.1 
Hz), 5.93 (IH, s), 6.00 (IH, tt, J = 3. 3 Hz, 52.7 Hz), 7.06 (2H, t, J = 8. 7 
596 



wo 02/059077 



PCT/JP02/00532 



Hz), 7.36 (2H, dd, J = 5. 3 Hz, 8.6 Hz); IR (neat) 3465, 1728, 1609, 1512, 
1449, 1225, 1184, 1146 cm-' 

3) (4RS, 5SR) -5- (4-:7/V^P73^;^7V) -4- [ [3- (1, 1, 2, 

(2RS, 3SR)-3- (4-y/U:;i-nya:u=^/l') -3-t KC2=¥v'-2- [ [3- 
(1, 1, 2, 2-7'hy7/l';tn^hdrv') ^ y;^53s^i^y-yW5-'f /V] 
T'P t°:^i^^j:^/H. 40 2 g (3. 4 2 5 5 y^/W) /V3 Om 1^ 

^J^l^^TKiJ^b^hy 1>A7K^^6. 85ml (6. 8 5 ^ ]) ^tM^. ^ 

E^J^M^tr. (2RS, 3SR) -3- {4-yjU:^nya^z^M -3-t Kp 
'^■'>-2- [ [3- (1, 1, 2, 2-r b7 7/^;rpj^h=^v') 

15 ±-r'#«#:07"h7t FP7yi/30ml W{z:MJ3:.f^;UT5 VO. 57m 
1 (4. 1 1 ^ y-t/V) , v^7cr.^/l-4^:^7jNy/U-Tv^Fl. 04g (3. 775y 

20 efe^^ ItKiO. 92 1 g I{K^7 1% 

mp 124-125°C; 'H-NMR (CDCI3, 300 MHz) 5 2.48 (IH, dd, J = 5. 3 Hz, 15.5 Hz), 
2.59 (IH, dd, J = 8. 4 Hz, 15, 6 Hz), 4.45-4.53 (IH, m), 5.52 (IH, br s), 5.83 
(IH, s), 6.00 (IH, tt, J = 3. 2 Hz, 52.7 Hz), 7.12 (2H, t, J = 8.6 Hz), 7.32 
(2H, dd, J = 5. 3 Hz, 8. 3 Hz) ; IR (KBr) 3156, 1755, 1447, 1235, 1209, 1150,1119 

25 cm"^; Anal. Calcd for C15H11F5N2O4: C, 47.63; H, 2.93; N, 7.41. Found: C, 47.60; 
H, 2.98; N, 7.21. 

4) (4RS, 5SR) -5- {4-y7U:i-uz^^-/U) -2-^^y~4- i 13- 
(1, 1, 2, 2-v- hy7A^:t^=^h^-y) y:^'3rf-y— yWS— T/U] 

- 1 , 3 -^^arf-i/ y i^y- 3 -;^7yV7j^>^ t e r t 
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(4RS, 5SR) -5- i4:-yjU:^uya:.^/V) -4- [ [3- (1. 1, 2, 2 

:/VPy-2-:t:^0. 8 6 6 g (2. 2 8 9 5: y ^/l^) , -j^^i^- 1 e r t -T'^ 
/I-O. 60 g (2. Td^V^/l-) . 4-N. N-i^T^f^/l^TS:/ t:°yv^:/2 Smg 
5 (0.2 3 5 V'ejU) (Dr± h=^ hVJ^l Omimm^^&X'-mmWLfc. 

11X1:0. 78 5 g JtZ^7 2% 
10 mp 177-178T;; ^H-NMR (CDCl^. 300 MHz) 8 1.55 (9H, s), 2.81 (IH, dd, J = 9. 3 
Hz, 15.6 Hz), 3.01 (IH. ddd, J = 1. 0 Hz, 4. 6 Hz, 15.4 Hz), 4.96-5.03 (IH, 
m), 5.36 (IH, s), 5.72 (IH, d, J = 7. 2 Hz), 5.97 (IH, tt, J = 3. 3 Hz, 52.8 
Hz), 7.04 (2H, t, J = 8.6 Hz)., 7.23 (2H, dd, J = 5. 3 Hz, 8.6 Hz); IR (KBr) 
1802, 1372, 1298, 1163 cm"^; Anal. Calcd for Cj^^^^sPs- ■ C, 50.22; H, 4.00; 
15 N, 5.86. Found: C, 50.16; H, 3.79; N, 5.88. 

5) N-C(1RS, 2 SR) -2- (4-7/V;^n7a^— yu) -2-t Kn=¥>'-1- 
C [3- (1, 1, 2, 2-7=- h 7 7/1^:^1331 h driX) ^y;^-d5-1^y-y^- 5 --T/l^] 
;^7/W^5>'^t e r t-Zf^JU 
(4RS, 5SR) -5- U-yjl':txiyzi^=-M -2-:^dry-4- [ [3- (1, 
20 1, 2, 2-TVyy/i^:txi3^h'^iy) ^ l/:^^-^-/-;^^-?,-^ ;V\ ^^/u] -i, 
3-;t=¥l^y!; v^^^-3-:^;yl-7j?:/^t e r t-:/^/kO. 735g (1. 5365:y 
^/u) 07=- hy t Kp:7^>'1 OmlMtZiTK^fb-^hy >>A6 Img (1. 5 4 
5 y (0:^9 j-jvim\ Wmi^^^M^^ ^MT* 1 0 bfc„ 

25 mvtc^. mm^u^m^Ltc^ nhfitzmmm-^^M :^zfn\f,vaL-^jv-^^ 

e&^H% JR*0. 6 2 6g IR*9 0% 

mp 114-115t;; 'H-NMR (CDCI3, 300 MHz) S 1.39 (9H, s). 2.69 (IH, br d, J = 
2.7 Hz), 2.86 (IH, dd. J = 4. 2 Hz, 15. 3 Hz). 3.01 (IH, dd, J = 10. 7 Hz, 15.5 
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Hz), 4.09-4.18 (IH, ra), 4.89 (IH, br d, J = 7. 5 Hz), 4.94 (IH, br s), 6.00 
(IH, tt, J = 3. 4 Hz. 52.7 Hz), 6.03 (IH, s), 7.08 (2H, t, J = 8. 7 Hz), 7.38 
(2H, dd, J = 5. 1 Hz, 8. 4 Hz) ; IR (KBr) 3360, 1680, 1530, 1449, 1190, 1125 
cm-i; Anal. Calcd for CisHaiFgNgOii: C, 50.45; H, 4.68; N, 6.19. Found: C, 50.32; 
5 H, 4.58; N, 6.25. 

MMM 3 2 0 

N- C (IRS, 2SR) -2- iA-:7/U:i-Viy^::^/V') -2-t Kn^^ev--!- [ [3 
-(1, 1, 2, 2-r h 7:7/^:^13 j^hdfv^) ^y:^-^1^y-/i^ 5 --f/u] p^^yu] 

^^^yv] -6, KP-5H-^^^y [a] ix^^ n^^x V- 1 -;*yU/Jf ^f- 5: K 

10 N-[(1RS, 2 SR) -2- (4-:7;^;^-p7a:=/l-) -2-t Ko^v'-l- [ [3 
-(1, 1, 2, 2-x h7:7/w:tn^ h^riy) ^ y^^-drf-i/w-^ws-f;!/] T^^/k] 
^^/V] :iJJW<^:^mt e r t-y^/UO. 291g (0. 643^ U */k) , M 

15 ^mm^mymm-f- hv^ ^x*^m. mmt^mm^^ u-r . urs, 2 s r) - 

2-r?. y-l- (4-y/l^:i-uyaz:=^7U) -3- [3- {1, 1, 2, 2-7^^9^/1-:^ 
poihdrv') 'l'y;^-:^lJ-y— /W5— T/k] :foy<y-i-^-/]^(oU^m^^. fife 
@#: (0. 22 7g) tLT#fc„ 
±T'#ifc@#:. 6, 7-v>t Kn-5H-<:/y [a] v'^P-^>^xi^-l-*/l'7j? 

"20 >'i^o. i3g (0. 7i5y^/i-). 1-t Kp^^rv'-o-y hyry-zi-Tkfn^ 

0. lOg (0. 7 ^^T-^h^hV/l^lOmm^vmWVf^mhl- 
^^/U- 3 - ( 8 -P;^ i^jUT ^/yu tVu) v?-r 5 K • mm 0 . 1 4 g ( 0 . 

^^^/U= 3/1-1/1) , i?^y:fu}f/l^a:.-7^/U-^^-^l^i.\)1^^i[:LX. 

JRlrO. 25 Ig IR^7 5% 
mp 127-128*0; 'H-NMR (CDCI3, 300 MHz) 8 1.98-2.06 (2H, m). 2.20-2.26 (2H, 
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m), 2.67-2.71 (2H, in), 3.01 (IH. dd, J = 4. 2 Hz, 15.9 Hz), 3.12 (IH, d, J 
= 3.9 Hz), 3.16 (IH, dd, J =10. 2 Hz, 16. 2 Hz), 4.61-4.70 (IH, m), 5.02 (IH, 
t, J = 3.9 Hz), 6.00 (IH, tt, J = 3.3 Hz, 52,5 Hz), 6.03 (IH, td, J = 5, 6 
Hz, 11.7 Hz), 6.11 (IH, s), 6.15 (IH, d, J = 8. 7 Hz), 6.33 (IH, d, J = 11.7 
5 Hz), 7.05-7.14 (4H, m), 7.16-7.22 (IH, m), 7.42 (2H, dd, J = 5. 3 Hz, 8.9 
Hz); IR (KBr) 3289, 1640, 1514, 1449, 1188, 1146 cra-^; Anal. Calcd for 
CzbHzsFbNA: C, 59.77; H, 4.44; N, 5.36. Found: C, 59.82; H, 4.48; N, 5.34. 
II»J3 2 1 

N- [ (IRS, 2SR) -2- [4- [ (t e r t -7' h df^i/^/U^^/l') 
10 7^^/^] -2-t Kp^v'-I- [3- (1, 1, 2, 2-'rhyyMn:x.he^i/) 
-<^/t?/i/] ai^/u] -6, r-v't Kp-5H-^i^:/ [a] i^^ u^zf'ry-i-:!^ /l^ 

4- [(IRS, 2SR)-2-C(6, Z-v't Kp- 5 H-/<:/y [a ] P^ 

:?'7^i^-i-r/t';^/^#=/i') T^y] -1-t KpdE^v'-a- [3- (1, i. 2, 2- 

15 X h77>'V':*-p:3ihdr^:;^) y'^n^yU] >^p IfyU] ^S#^3. 2 8 3 g (5. 8 8 
8 5 y ^/U) (Dt e T t -•zf=}-}VrfV::i—}V 6 0 m 1 V P 

23inl (8. 8 3 ^ y^/W) , >'>':Iln/^7l^y^7i^!J/^Tt^Kl. 78g (6. 4 

8 5 y-=e/v) ^n^^ 8 oicf2 er^^i^Lfco m%^w&m=^\.. mej^fcte 

^ifeSri^y;&^/V:i77A^PN' tCTi^^L (^^1^:/'-^dri^i^/g^ 
20 il3i^/i'= 1 / 1 ) , ^^^yyptf/i^j:— r/i-^=¥f-:/J:i9^^'ft;LT. 

J(Rfi2. 7 14g 1|X*7 3% 
mp 153-1561C; 'H-NMR (CDCI3, 300 *JHz) 5 1.52 (9H, s), 1.95-2.03: (2H, m), 
2.16-2.23 (2H, m), 2.66 (2H, t, J = 5.7 Hz), 2.75 (IH, dd, J= 10. 5 Hz, 14.4 
25 Hz), 2.99 (IH, dd, J = 3. 6 Hz, 14.4 Hz), 3.57 (IH, d, J = 3. 6 Hz), 4.65-4.75 
(IH, in), 5.00 (IH, t, J = 3.6 Hz), 5.74 (IH, d, J = 8. 4 Hz), 5.89 (IH, tt, 
J = 2.9 Hz, 53.0 Hz), 5.91 (IH, td, J = 5. 6 Hz, 11.4 Hz), 6.22 (IH, d, J 
= 12.0 Hz), 6.52 (IH, s), 6.95-7.16 (6H, m), 7.30 (IH, t, J = 7.8 Hz), 7.38 
(4H, s): IR (KBr) 3314, 1694, 1676, 1636, 1532, 1314, 1211, 1161, 1115 cm-'; 
600 



wo 02/059077 



PCT/JP02/00532 



Anal. Calcd for C34H36F4N205'DMF: C, 63.33; H, 6.18; N, 5.99. Found: C, 63.30; 
H, 6.07; N, 5.84. 

N-C(1RS, 2 SR) -2- (4-T^/7cE^/^) -2-t driX- 1 - [ 3- ( 1 , 
6 1, 2. 2-v-h^'7/\^:i-o^h^-y) ^yi?jU] a^i^/U'] -6, 7-i^fcKn-5H 
-^yy^ [a] v'^^P-^7°7^^-l-i;/^7{?^i^$ K 

N- C (IRS, 2SR) -2- [4- [ (t e r t -7^ h T^/] 
y'j.cr/v] -2-fc Kp'¥v'-1- [3- (1, 1, 2, 2-r 

31^/1^] -6, 7-i>t h'x2-5H-^y>^ [a] e^rJ' P^Z/t^^^-I-;*;/!^ 
10 54 7 g (2. 4 6 1 ^ y^/l^) , jtil^O. 5m 1 y — 

10ml W^-m^ 6 O-CT- 2 «it«^ LfCo ^J^S;?^^7lcT-#«? L. y ATT 

-\z.xmm\^ (-^=¥1^v/'g^m^^/^= 1/1-1/3) . v'-ry::/pfcvi'^-7^ 

IlXfiO. 150g IK*12% 
mp 153-155°C; ^H-NMR (CDCI3, 300 MHz) 5 1.94-2.03 (2H, m), 2.15-2.23 (2H, 
m), 2.66 (2H, t, J = 5.9 Hz), 2.77 (IH, dd, J = 10. 2 Hz, 14.7 Hz), 3.03 (IH, 
dd, J = 4. 2 Hz, 14. 4 Hz), 3.19 (IH, d, J = 3. 9 Hz), 3.70 (2H, br s), 4.65-4.74 

20 (IH, m), 4.90 (IH, t, J = 3.8 Hz), 5.71 (IH, d, J = 8.4 Hz), 5.89 (IH, tt, 
J = 2.9 Hz, 53.1 Hz), 5.91 (IH, td, J = 5. 3 Hz, 11.7 Hz), 6.20 (IH, d, J 
= 11.7 Hz), 6.69 (2H, d, J = 8. 1 Hz), 6.97 (IH, dd, J = 1.4 Hz, 7.7 Hz), 
7.03-7.15 (5H, m), 7.21-7.32 (3H, m) ; IR (KBr) 3270, 1642, 1518, 1275, 1198, 
1125 cin~M Anal. Calcd for CjgHggFiNjO,: C, 65.90; H, 5.34; N, 5.30. Found: C, 

25 65. 68; H, 5. 15; N, 5. 02. 
IIWJ3 2 3 

N- [ (IRS, 2SR) -2- {A-yjV^ny3u=.jV) -2-1: Kn=3r^/-1- (3- 
^ y tVU^^/v'/l-) =n=f';\/\ - 6 . 7 -i? t K P- 5 VL-^yy [ a ] i^^n ^7° 
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1 ) 3 — i' y 13 hVu-^ V V')VT)\^ ^ —}V 

l^*il^-7^-^o>*>A3. 33g (I37^y^/V). 3l>*l>iiHtb^xh7t 
Kn^^i^l Om 1 fX'^^LjfejdSb, S-^f y7"P tVPy^P^^i^-gi/l 0. 9 

ig (54. 8o^y^/u)^ 1, 2-i;?7'p^^^:/i 0. 3g (54. 85:y 

5 =^)V) ox h7t Kn^yi^l 0 Omm?gf^i^o< I? i^iTU;/c„ ?^T^Tf^, 
7 0 "CT- 1 Wjt# bfco r. (OK^^-^- 7 8 "Cfr^^P L. #V^fc ^ 1 

10 7K*'fky5^!>Ar/l'^ = ?j7A8. I2g (8 2. 2 5 y^/l') ©T- h^t Kp:7 

?S^MT -m.-^ 1 B#^jtM^ LfCc K«<£r7k^^ Lr. 7jc 3 m U 15 roTK^-fb 
•:^^y -^ATK^^SmK *7. 5 m 1 ^JiiSk^gTLr. iiPJ^ZJTkm^ky 5^1? Ji.T 

/I -3/1) . mm^ntc. 

. IKMS. 6 10g W6 8% 

^H-NMR (CDCI3, 200 MHz) 5 1.26 (6H, d, J = 7.0 Hz), 1.64 (IH. t, J = 5.9 
20 Hz), 2.85-2.99 (IH, m), 4.68 (2H, d, J = 5. 6 Hz), 7.15-7.34 (4H, m); IR (neat) 
3320, 2961, 1464, 1017, 791, 704 cm"' 

2) 3- (4-7/^:^0:7 3:-/U) -2- (.3-^yynif/U-<:^i^ju) -3-:t^y 

3 y :/n \fiV^:y''JjVT}\^^^}V2.. 595g (17. 275y •=6/1^) ^ h 
25 3=^^}VT%^y3. 61ml (25. 9 5 y ^/U) <Dg^^^^/l- 3 0 m 1 ^^JjItK 
y^TM'fbp^ ^ iyy.jvifr^:^)V 2. 37g (20. 7^y =^7V) (DW^m^^/i^ 1 0 m 1 
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i4--7;U:tn^ly:/-^;U) ^^:r.^;Ud. 63g (17. 3 5 ^ ^/U-) <Z) 1 , 

2 -v'^ h v-o:^ > 3 0 m 1 mmi^Tk^^T 6 0 %:^m^ti- h V ^j>^<Dmmy<y y 

-f^-WifeO. 6 9g (17. 3 5 y^/V) SrSP;i, ^(^^^0. 5NF^i£«iUfc„ 

:itt(;:±TWc^ ^ i^:^ivi^vm^:^'r)V<D i , 2->:^p< h =3f ix^i? ^ i o m i ^ 

5^/u= 9/1-6/1) . nmtrnft. 

^M^t&i^ IR*5. 108g l|X^8 6% 
10 ^H-NMR (CDCI3, 200 MHz) 5 1.13 (3H, t. J = 7. 2 Hz), 1.18 (6H, d, J = 7. 0 
Hz), 2.76-2.90 (IH, m), 3.30 (IH, d, J = 7.4 Hz), 3.31 (IH, d, J = 7. 4 Hz), 
4.11 (2H, q, J = 7.1 Hz), 4.57 (IH, t. J = 7.3 Hz), 7.00-7.22 (6H, m), 7.96 
(2H, dd, J = 5. 4 Hz, 9. 0 Hz) ; IR (neat) 2961, 1738, 1688, 1599, 1507, 1271, 
1233, 1159 cm-^ 

15 3) (2RS, 3RS) -3- {4-yMny:^=:i;u) -Z-\i\fue^Z/-2- iB- 

4fefb#$&3. 9 9 g (2 9. 3 5 JJ^yV) ^v?^5^yUa^— x/1'3 Om 1 ^J-e^i^li 
L/i}65b7K*fb2J^!>m-^hy >>A2. 22 g (5 8. 6 5^^/^) ^^MT'^JPx.^ 

20 7K^^t:2}^^>^M^<^i^^f=■/^a:-7^7^^?^^#fc„ nh^fz.wmz.^ 3- U-yjv 

irny:z.=.fv) -2- yyn\fjv-<:y^^;V) -3-ir^yyn\^i^:y^^^)v 

5. 016g (14. 655 y ^/l^) (O^J:x.^)V:^—y-JVZ 0ml «^7k?^T:fin 

hi5^7 7^-{cTM^L (-^^f-^-/e^ii^f^/i.=6/i-3/i) , m^^m 

il^?^^ J|3il:4. 166g J|X^8 3% 

^H-NMR (CDCl,, 300 MHz) 5 0.91 (3H, t, J = 7. 2 Hz), 1.20 (6H, d, J = 7. 2 
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Hz), 2.78-2.87 (IH, m), 2.91-3.00 (4H, m), 3.87 (2H, q, J = 7.2 Hz), 5.01 
(IH, t, J = 3.3 Hz), 6.89-6,93 (2H, ra), 7.02-7.08 (3H, m). 7.16 (IH, t, J 
= 7.5 Hz), 7.38 (2H, dd, J = 5. 7 Hz, 8.7 Hz); IR (neat) 3466, 2961, 1726, 
1713, 1605, 1510, 1375, 1225, 1179, 1157, 1032, 837 cra"^ 
5 4) (2RS, 3RS) -3- (4-:7/k:^-p :7^::^/k) -3-t Kn^v'-2- (3- 

(2RS, 3RS) -3- i4-y;V:^uy3:^:=.jU) -3-fc (3— f y 

T'n -zTxi \f:iri^Wi=^^}\^A. . I66g (12. lo^y ^^V) , tK 

g?{k-:^by l>i»0. 9 7g (2 4. 2 5y^/V) . ;^^$'/-yk3 OmK TRSOm 
10 1. xhyt Kn:77>3 0ml<DXi-a'#^. 6 O'CTreWMifLfc^ SJS?S^ 

«R»3. 2-.0 8g JDi$8 4% 

15 mp 102-104'C; ^H-NMR (CDCI3, 300 MHz) 8 1.19 (6H, d, J = 6.9 Hz), 2.77-2.86 
(IH. m), 2.89-3.07 (3H, m), 5.04 (IH, d, J = 4.8 Hz). 6.88-6.91 (2H, m), 
7.01-7.07 (3H, m), 7.15 (IH, t, J = 7. 5 Hz), 7.36 (2H, dd, J = 5.6 Hz, 8.6 
Hz); IR (KBr) 3341, 3100-2550, 1694, 1514, 1229, 1020, 837, 785, 702 cm-^ 
Anal. Calcd for CigHgiFOg: C, 72.13; H, 6.69. Found: C. 72.02; H, 6.64. 

20 5) (4RS, 5 SR) -5- (4-:7/l-;rn7cc::zyk) -4- (S-^y-T'p tV^-< 
V-Jiv) -1, 3-:t=¥i^yy v?>'-2-;t:/ 

(2RS, 3RS) -3- i^A.-y ji^irny zcz:.}V) -3-t Kp^-^-2- (3— ry 
■Zfxi }£;V^-y-J}V) zfu f :tl^^2. 982g (9. 4265y (Dy-VyM 
Ytiyyl^bQiii\W0.\^hV^^/vr^l^l. 5 8 ml (11. 3 5 JJ ^;W) , 

25 ^>7a.::l/^7J^;^5^^IJ/^Tv'K2. 85g (10. 4$y^yi-) ^Mx.. es'CT- 

efe^fH 11X1:2. 6 8 0g Il5i$9 1% 
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rap 153-154'C; ^H-NMR (CDCI3, 300 MHz) 5 1.21 (6H, d, J = 6.9 Hz), 2.19 (IH, 
dd, J = 10.8 Hz, 13.8 Hz), 2.28 (IH, dd, J = 4. 1 Hz, 13.7 Hz), 2.77-2.91 
(IH, m), 4.24 (IH, ddd, J = 3. 7 Hz, 8. 2 Hz, 11.2 Hz), 4.94 (IH, br s), 5.79 
(IH, d, J = 8.1 Hz), 6.84-6.87 (2H, m), 7.09-7.24 (4H, m), 7.38 (2H, dd, 
5 J = 5. 3 Hz, 8. 6 Hz) ; IR (KBr) 3306, 2969, 1759, 1723, 1701, 1510, 1424, 1225, 
1078, 1007 cm"'; Anal. Calcd for CigHaoFNOjj: C, 72.82; H. 6.43; N, 4.47. Found: 
C, 72.81; H, 6. 60; N, 4.41. 

6) (IRS, 2SR) -2-rKy-l- U-y/l^:tn-7a^::^/U) -3- {3-^ y 

10 (4RS, 5 SR) -5- (4-yjU^viy:x^=^/U) -4- (3-4 yyr:iif7i^^:^i> 
M -1, 3-:^=3rf-yy v?^-2-:t^^2. 4 5 3 g (7. 8 2 8 $ y ^/l-) tTKB 
i\:,-rh])^J>^l. 2 5 g. (3.1. 3 ^ y^/U) ^^^y-/W2 5m I-7KI. 5m 

m:ibt-^mm^m:^mk'r h y' ^j>^xmm. a p s-v' y ^/u^tm tfcm. « 

e^^fi HXfil. 99 9g W8 9% 

mp 88-90'C; 'H-NMR (CDCI3, 300 MHz) 5 1.23 (6H, d, J = 6. 6 Hz), 2.30 (IH, 
dd, J = 10.4 Hz, 13.4 Hz), 2.77 (IH, dd, J = 3. 3 Hz, 13.5 Hz), 2.82-2.91 

20 (IH, m), 3.29 (IH, ddd, J = 3. 3 Hz, 5.0 Hz, 10.4 Hz), 4.67 (IH, d, J = 5. 1 
Hz), 6.94-6.98 (2H, m), 7.05-7.11 (3H, ra), 7.22 (IH, t, J = 7.4 Hz), 7.38 
(2H, dd, J = 5.6 Hz, 8.6 Hz); IR (KBr) 3150-2780, 1508, 1215, 1046, 980, 
818, 710 cm-^ Anal. Calcd for CigHzzFNO: C, 75.23; H, 7.72; N, 4.87. Found: 
C, 75. 33; H, 7.82; N, 4.78. 

25 7) N- [ (IRS, 2SR) -2- (4-7/U;^p 7:c=/l-) -2-t Kn:ariX-l- 
(3-^ y7°nfcVl-^^^v?/U) ^^yl^] -6, T-v't KP-5H-'<>'y [a] iy^ 

(IRS, 2SR) -2-T^/-r- (4-:7/^:tP:7^:=/U) -3- (3— fy^P 
t:Vl':73i=/V) •fvi/<l^-l-:^^/U0. 2 50g (0. STO^y^yp) , 6, 7 
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-v't FP-5H-^i/y [a] ■i/i5'P^:/7'^^-l-i7y^/}sV^O. 16 g (0. 8 

7 5: y , i-t }iv2^i/-<yy h y TV-)Vimm^. i 3 g (o, 8 7 5 

y ^/V) SrT-fe: h::ihy/HOml "ti-eiEi^ 6, 1 3 - ( 3 -v?^ 5^/^ 

T^J-zTu 5 K • mmMO. 17g (0. 875^ ^Mx.. 

efe^H^ JRftO. 3 3 0 g I|X$8 3% 

10 mp 165-167t:; ^H-NMR (CDCI3, 300 MHz) 5 1.20 (6H, d, J =6.9 Hz), 1.94-2.03 
(2H, m), 2.14-2.22 (2H, m), 2.66 (2H, t, J = 5. 9 Hz), 2.68 (IH, dd, J = 11. 1 
Hz, 14.1 Hz), 2.80-2.89 (IH, m), 2.99 (IH, dd, J.= 4.5Hz. 14.1 Hz), 4.18 
(IH, d, J = 3.9 Hz), 4.64-4.73 (IH, m), 5.02 (IH, t, J = 3.6 Hz), 5.65 (IH, 
d, J = 7.5 Hz), 5.91 (IH, td, J = 5.6 Hz, 11.2 Hz), 6.24 (IH, d, J = 11.7 

15 Hz), 6.89 (IH, dd, J = 0.9 Hz, 7.2 Hz), 6.98-7.15 (7H, ra), 7.22 (IH, t, J 
= 8.0 Hz), 7.43 (2H, dd, J = 5. 4 Hz, 8.7 Hz); IR (KBr) 3281, 2961, 2942, 
1640, 1510, 1225, 833, 704 cm"'; Anal. Calcd for C30H32FNO2: C, 78.75; H, 7.05; 
N, 3.06. Found: C, 78.66: H, 7.15; N, 2.98. 

20 4-y/i^:tv2-N- [ (IRS, 2SR) -2- (4-77;l'^a :7:t^;v) -2-t Kn=^ 
-y-l- (3-^yyp tVu-O'v'/W) =c^;u2 -^7^5^ l/^-l-;*/i//J^>i^5 K 

(IRS, 2SR) -2-T5y-l- (4-:7;l.;d-p7^^/U) -3- (3-^ y^n 
}d}Vya:.::^)V) 'fxi/'^^y-X-ir^jVQ^. 2 5 0 g (0. 8 7 0 5 y ^yl^) ^ 4-y 

y^;^-p-l-:^7 h^^O. I7g (0. 875y^7U) , 

25 yri/-/^7k?p#»o. i3g (0. ^i%^)=^)V) ^r-fe h^ny/n omiif-tr 
W^X^flii^ h 1 3 - ( 3 ^ =f-jvT XJrfvL n'ju) ^ju^^iyyf % K • mm 

m.0. i7g (0. 875 ]}^7U) ^ux'-mmwi^fco R}^^m^mm=^ 
^>y:*y7i-sriiLfcm. mm^fm^^i^fco n^^tcmm^i^-[ yfti\f;u:xL 
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efe^H% Mo. 3 5 5 g J|X^8 9% 

mp 159-160'C; 'H-NMR (CDCI3, 300 MHz) 5 1.18 (3H, d, J = 7.2 Hz), 1.19 (3H, 
d, J = 7. 2 Hz), 2.73 (IH, dd, J = 11. 1 Hz, 14. 4 Hz), 2.80-2.89 (IH, ra), 3,06 
5 (IH, dd, J = 4.2 Hz, 14.4 Hz), 4.02 (IH, d, J = 4. 2 Hz). 4.74-4.83 (IH, in), 
5.08 (IH, t, J = 3.9 Hz), 5.81 (IH. d. J = 7. 8 Hz). 6.96 (IH, dd, J = 8. 1 
Hz, 9.9 Hz), 7.01-7.15 (6H, m), 7.25 (IH, t, J = 7. 5 Hz), 7.42-7.47 (3H, 
m), 7.54 (IH, t. J = 8.1 Hz), 7.80 (IH. d, J = 8.4 Hz). 8.07 (IH, d, J = 
8. 4 Hz) ; IR (KBr) 3272, 2965, 1640. 1626, 1601. 1539, 1512. 1329, 1264, 1229, 
10 1051, 833, 760 cm"^; Anal. Calcd for CzsHgyFjNOz-O. IH^: C, 75.50; H, 5.94; N, 
3,04. Found: C, 75.24; H, 5.94; N, 3.44. 

mmm 325 

N- [ (IRS, 2SR) -2- {4.--^;V^;vy:iu=^;v) -2-t [3- 
(1, 1, 2,. 2-X h7>'>'^:^nai hdf^-J^) ^Vv'yU] j^f^/p] ;;(;/W^5:/g|t 
15 e r t--:ff-)V 

1) (4RS, 5 SR) -5- [4- (t Kn^rv-^f-Zk) :7^:^;lx] -4- [3- 
(1, 1, 2, 2.-=TV7yjV^n^V^%/) ^i/^J,V\ -\, 

(4RS, 5 SR) -5- [4- (^ h^i^:tijU:^=^/U) y zr.z^)V\ -4- [3- (1, 
20 1, 2, 2-'rV=7y)\^irnauYi>t-y') ^-y-J}V\ -\, Z-Hr^^:/^) 

5 18g (3. 5 5 2 ^y^/^) bimW^Hr^'^m-r V^) P J>.1 . 34g (3 
5. <^^^/— >'l'3m 1-x h7t Kp77^5 Oml^»6^^1 

UmO. 8 9 9 g HX^6 3% 
mp 124-125'C; ^H-NMR (CDCI3, 300 MHz) 6 1.75 (IH, t, J = 5.9 Hz), 2.26 (IH, 
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dd. J = 10.2 Hz, 13.8 Hz), 2.33 (IH, dd, J = 4. 5 Hz, 13.8 Hz), 4.22-4.29 
(IH, m), 4.75 (2H, d, J = 6.0 Hz), 4.94 (IH. br s), 5.83 (IH, d, J = 8. 1 
Hz), 5.90 (IH, tt, J = 2. 8 Hz, 53.0 Hz), 6.85 (IH, s), 6.96 (IH, d, J = 7. 8 
Hz), 7. 10 (IH, dd, J = 1.1 Hz, 8.3 Hz), 7.31 (IH, t, J = 8. 0 Hz), 7.37 (2H, 
5 d. J = 8.1 Hz), 7.45 (2H, d, J = 8. 4 Hz) ; IR (KBr) 3243, 1746, 1208, 1123 
cm-^; Anal. Calcd for Ci9H„F4N04: C, 57.15; H, 4.29; N, 3.51. Found: C, 56.95; 
H, 4.05; N, 3.40. 

2) 4-[(4RS, 5SR) -2-;^^y-4- [3- (1, 1. 2, l-'r^yy 
jVirxiauy^-y) ^:yx^)V\ -1, 3-;^drf-y!)i^i^-5-f/l/] -<V7^r J\rf\:: F 
10 WC^^^^) JV^. 58 g (4 4. 0 ^ y^/U-) h7t Ka:77;Xl 0 Om 
r^?St--7 8°C-rrv=7«^^^>^y^:s}N^v'K6. 2 4 ml (8 8. 0 5 ]) ^/k) (Dx 
h7t Kn:7^>'3 0ml^^^^jgTbfCo S^^^jtitbM. (4RS, 5SR) 
-5- [4- (t Ko^ri/pf^/i^) -4- [3- (1, 1, 2, 2-rh7>' 

: jV:^xi^Y^-y)^l^i?}V\-\, Z-i>r^^-/^)-:>:y-2-^:y\X. 71g (29. 
15 3 2 5 U^/V) Ox h7 t Kn7^:/5 0 m 1 -i^'^' n p 7« 7 Oml-v^^5^/V 
;xy^7^^dri/ K3 Om 1 7 8°C-CJ!]Px.. 1 5 5>pHmi^Lfco ^tLic: h y 

/l'T^>24. 5ml (1765y ^jV) ^M^. ^M*-C'#m LfCo HJi&^i^^ 

Ife;^. v'y;«;y7UMLfc^. ^^iSr^^®*Ufc„ nh^tm.'^mi^^M 

J|X* 11. 3 9 g ItK^ 9 8 % 
mp 132-133'C; ^H-NMR (CDCI3, 300 MHz) 5 2.26 (IH, dd, J = 9. 9 Hz, 13.5 Hz), 
2.33 (IH, dd, J = 4. 8 Hz, 13.8 Hz), 4.30-4.37 (IH, m), 5.10 (IH, br s), 5.89 
(IH, d, J = 8. 1 Hz), 5.89 (IH, tt, J = 2.8 Hz, 53. 1 Hz), 6.85 (IH, s), 6.94 
25 (IH, d, J = 7.8 Hz), 7.11 (IH, dd, J = 1.2 Hz, 8.1 Hz), 7.30 (IH, t, J = 
8.0 Hz), 7.57 (2H, d, J = 7.8 Hz), 7.96 (2H, d, J = 8.4 Hz), 10.06 (IH, s) ; 
IR (KBr) 3243, 3144, 1742, 1703, 1238, 1198, 1144, 1121, 1090 cm-^; Anal. 
Calcd for CigHijF^NO^: C, 57.44; H, 3.81; N, 3.53. Found: C, 57.28; H, 3.87; 
N, 3.39. 
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3) (4RS, 5 SR) -5- (4-^^1/5^1^:7 ainyl^) -2-;*-ary-4- [3- (1, 
1, 2. 2-v-Vyyji^:tnaLY^iy) -1, 3--:^^'9-yvV'y-3-:Jt} 
/l'>j?>'®t e r t-:/f^/l- 

4-[(4RS, 5 SR) -2-;fdfy-4- [3- (1, 1, 2, 
5 n 31 h ^i/^^/U] -1,3 y 5 --T /l^] ^^-XT/I^t^ t: F 1 1 . 

29g (28. 415!; ^/V) . Zl^^v^- t e r t -^^)V1 . 4 4 g (34. 1 
^y^/l') . 4-N, N-v^p«f^yUT5y v'^O, 3 5g (2. 8 4 5 U */^) 

10 ^3i'^/l'= 3/1-2/1) , g^^Ji^/Wv'-f y:/ia f/Uj:— r/W^drf-i/J; 13 

■ efelS^ 11X1:12. 3 8g W8 8% 
mp 143-144'C; ^H-NMR (CDCI3, 300 MHz) S 1.53 (9H, s). 2.59 (IH, dd, 8.9 
Hz, 14.6 Hz). 2.94 (IH, dd, J = 4.4 Hz, 14.3 Hz), 4.85-4.91 (IH, m), 5.75 

15 (IH, d, J = 6.9 Hz), 5.84 (IH, tt, J = 2.9 Hz, 53. 1 Hz), 6.37 (IH, s), 6.60 
(IH, d, J = 7.8 Hz), 6.94 (IH, dd, J = 1.4 Hz, 8.0 Hz), 7.05 (IH, t, J = 
8.0 Hz), 7.34 (2H, d, J = 8. 1 Hz), 7.77 (2H, d. J = 8. 7 Hz), 9.99 (IH, s) ; 
IR (KBr) 1804, 1690, 1364, 1348, 1304, 1196, 1155, 1121, 1092, 1061 cm'^; 
Anal. Calcd for C24H23F4NO6: C, 57.95; H, 4.66; N, 2.82, Found: C, 57.88; H, 

20 4.49; N, 2.71. 

4) N-[(1RS, 2 SR) -2- (4-7j^/^5/^73:r^/k) -2-t Kp^^X-1- 
[3- (1, 1. 2, 2-x h7 7/i';to^h^v') ^i^v^/u] jc^/u] :^;/w^5;:/ 

^ t e r t 

(4RS, 5 SR) -5- (4-Jh;U5/l'7ai::^7U') -2-^dry-4- [3- (1, 1. 
25 2, 1-y-\-yy)V'^xi=i^V^-y)^:y=i:>)V\-\, Z-i!r^^\r\)X^v-3-%)Vi^ 
l^W. t e r t --ff)V 12. 20g (24. 535 U ^/V) (O ^ ^ J —)V 2 0ml- 
xhyk Kn77^/5 0mlM(C7K^{b-^>y l>i>.l. 03g (2 5. 8 5^^ 

71/) ^ y -/n 5 m 1 mm%wris!i^. ^M-e 1 mwi'm- Lfco m^^m 
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e^^^ I(5tl:8. 68 Ig J|X^7 5% 

mp 140-142*C; 'H-NMR (CDCI3, 300 MHz) 5 1.36 (9H. s), 2.75 (2H, d, J = 7. 5 
5 Hz), 3.54 (IH, br s), 4.04-4.13 (IH, m), 4.63 (IH, br d, J = 8. 1 Hz), 5.06 
(IH, br s), 5.89 (IH, tt, J = 2. 9 Hz, 53.0 Hz), 6.94 (iH, s), 7.00 (IH, d, 
J = 7.8 Hz), 7.06 (IH, dd, J = 1. 4 Hz, 8.3 Hz), 7.26 (IH, t, J = 8.0 Hz), 
7.59 (2H, d, J = 8.4 Hz), 7.90 (2H, d, J = 8. 1 Hz), 10.03 (IH. s) : IR (KBr) 
3358, 1684, 1530. 1277, 1211. 1169, 1125 cm-»; Anal. Calcd for C^sH^sF^NOg-O. SHjQ: 
10 C, 57.50; H, 5.45; N, 2.92. Found: C, 57.33: H, 5.27; N, 2.89. 
3 2 6 

N- [ (IRS, 2SR) -2- {A-i!^jV%jVyau=^,V) -2-t Kt3^i>'-1- [3- 
(1, 1, 2, '^.-T-YyyjVirxiz^Y^l/) ^:y%?,v-\ :s^'f')V'\ 7-v?t:K 
p- 5 [ a ] "iy^xi ^zT'r l^- 1 -;&/UjJ?dE^f - ^ K 

15 N- [ (IRS, 2SR) -2- (4-2|>/U5/l'7cii=:/V') -2-t Kn^^rCz-l- [3 

ert--f^;V%. 46 5 g (17. 9 6 5y^yU), h y 7yU;toi^^ 2 Om 1 

±.-<i%fzMW^ 6, 7-i^t KP-5H-^>y [a] n^:?'^:/- i-;(7yl^jj? 
^^^3. 38g (18. 05U-=E-/i^), l-\iYn^i^-<:^Vh]iT:/-}\^imm 
2. 7 5g (18. O^y^/U) ^T-^V=^Y])j\^6 0m.\^-x;m.W\^f^1i^hl- 
25 3 - ( 3 ^;x,-r XJ-yn •)3;Vmi^y( % K ' 3 . 4 4 g (1 

^/B^^^^/l'= 2 / 1 - 3 / 2 ) , ^W:^=^J^-^M y :/n tvi-^-r 
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Sfe^^H i|X44. 388 g 11X^4 5% 

mp 164-166'C; ^H-NMR (CDCI3, 300 MHz) 5 1.96-2.04 (2H, m), 2.15-2.22 (2H, 
m), 2.66 (2H, t, J = 6.0 Hz), 2.82 (IH, dd, J = 10. 8 Hz, 14.4 Hz), 2.96 (IH, 
5 dd, J = 4. 4 Hz, 14.6 Hz), 3.96 (IH, d, J = 3. 9 Hz), 4.65-4.74 (IH, m), 5.18 
(IH, t, J = 3.8 Hz), 5.82 (IH, d, J = 7.8 Hz), 5.88 (IH, tt, J = 2, 7 Hz, 
53.0 Hz), 5.93 (IH, td, J = 5. 7 Hz, 11.4 Hz), 6.23 (IH, d, J = 11.7 Hz). 
6.97-7.11 (5H, m), 7.17 (IH, d, J = 7.2 Hz), 7.30 (IH, t. J = 8.1 Hz), 7.66 
(2H, d, J = 8. 4 Hz). 7.91 (2H, d, J = 8. 1 Hz), 10.03 (IH, s) ; IR (KBr) 3503. 
10 3252, 1694. 1636. 1537, 1285, 1190, 1107, 775 cm"'; Anal. Calcd for C3oH2,F4N04: 
C, 66.54; H, 5.03; N, 2.59. Found: C, 66.20; H, 5.00; N, 2.32. 

mmm 327 

N- [ (IRS, 2SR) -2- i4-:^J^^/uya:.=./l') -2-t Kn^rv'-i- [3 
- (1, 1, 2, 2-7" h 7:7/^:^-13 3^ ^^r>» ^yi:^;u2 ^^;^] -6. K 
15 ci-5H-^i^y [a] iX;J'P^:/7":/-l-;(7/l'/}?drf-S: KO. 3 0 0 g (0. 5 5 

4 5 y ,\^^v-:^yo. 1 1 m i (i . i ^ y ^ju) ^mmo. o 6 m i (i . 
1 ^ y ^/v) y -/n 0 m 1 mm^m.m.x i ^MJt# Ufe^. i^r y TK^^b 

20 fz^mmt:m:^mm-^i^^^-y^j>.x^m. mm^mmm^vtc. n^titzmmm^ 

iy]):fy^zv:^yJ>^^xj'^Y^yy^-\z.xmm\^ {r-^^i^/mm.^^;v=3 : 2 
-j?pp^/Uj=,/p{^y^yp=2 0/1) , ^^•^i^x^tm^hi^x. 3m(D±m 

N- [ (1 RS, 2 SR) -2-t KP^iX-2- [4- (t°-<y v'/ p{ 5^/P) 37^^/1-] 
25 -1- [3- (1, 1, 2, 2-x h 7:7/1^:^0:31 h^i^v') ^yi;^/u2 :^^jV\ -6, 
7-v=t Kn-5H-<i^)/ [a] -y^n-^'fy^-^~\--)j,v^^^^% K 
e^;^* J{X*0. 12 7g J|X^3 8% 

mp m-lOet:; »H-NMR (CDCI3, 300 MHz) S 1.40-1.46 (2H, m), 1.53-1.60 (4H, 
m). 1.94-2.02 (2H, m), 2.15-2.22 (2H, m), 2.37 (4H, br s). 2.65 (2H, t, J 
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= 5.6 Hz), 2.79 (IH, dd, J = 10. 7 Hz, 14.9 Hz), 3.00 (IH, dd, J = 4. 5 Hz, 
14.7 Hz), 3.46 (2H, s), 3.67 (IH, br s), 4.68-4.75 (IH, m), 5.01 (IH, d, 
J = 3.6 Hz), 5.81 (IH, d, J = 8.4 Hz), 5.88 (IH, tt, J = 2.7 Hz, 53.1 Hz), 
5.90 (IH, td, J = 5. 1 Hz, 12.3 Hz), 6.19 (IH, d, J = 12.0 Hz), 6.95 (IH, 
5 dd, J = 1.2 Hz, 7.8 Hz), 7.01-7.15 (5H, m), 7.26-7.33 (3H, m), 7.39 (2H, 
d, J = 8.1 Hz); IR (KBr) 3258, 2932, 1632, 1535, 1285, 1198, 1113 cm-^; Anal. 
Calcd for C3sH38F4N203'1.0H20: C, 66.86; H, 6.41; N, 4.46. Found: C, 66.55; H, 
6.35: N, 4.54. 

N- [ (IRS, 2SR) -2- [4- li^T J (f^Uv^y) p^^jU] y - 
10 2-t Kni=^->-l- [3- (1, 1, 2, 2.-=TVyy}Vis-na^\-^-y)^vi^)l''\ 
^^Ji^l -6, y-v't }^X2-5H-^yy [a] i^^n^zf'ry-l-:^/^:^'^'^^ K 
efei^* l|Xfi3 5mg 

mp 152-154*^; 'H-NMR (CDCI3, 300 MHz) 5 1. 43-1. 67 (6H, m), 1.96-2.04 (2H, 
m), 2.16-2.22 (2H, m), 2.51 (4H, br s), 2.66 (2H, t, J =5. 9 Hz), 2.74-2.84 

15 (IH, m), 2.94-3.02 (IH, m), 3.78 (0. 5H, d, J = 3. 9 Hz), 3.81 (0. 5H, d, J 
= 4.2 Hz), 4.67-4.74 (IH, m), 4.81 (IH, s), 5.06-5.93 (IH, m), 5.79-5,84 
, (IH, m), 5.88-5.96 (IH, m), 5.89 (IH, tt, J = 2. 9 Hz, 53.0 Hz), 6.17-6.24 
(IH, m), 6.94-7.17 (6H, m), 7.29 (IH, t, J = 7. 8 Hz), 7.48 (2H, d, J = 8. 7 
Hz), 7.55 (2H, d, J = 8. 4 Hz); IR (Ifflr) 3353, 2940, 1638, 1522, 1202, 1121 

20 cm-^; Anal. Calcd for C3SH37F4N3O3: C, 68.02; H, 5.87; N, 6.61. Found: C, 67.81; 
H, 6.02; N, 6.54. 

N- [ (IRS, 2SR) -2-t KP^i/-2- [4- (t 5^/U) y:^:^Jl^l 

-1- [3- (1, 1, 2, 2-r h7 7/i^:tP^h=3r^x) ^y-J/i^-] oi^/l^] -6, 

25 J^^nM ItK»4 1 g 

mp 151-152°C; ^H-NMR (CDCI3, 300 MHz) 5 1.75 (IH, t, J = 5. 7 Hz), 1.96-2.04 
(2H, m), 2.16-2.22 (2H, m), 2.66 (2H, t, J = 5.9 Hz), 2.78 (IH, dd, J = 10. 8 
Hz, 14.7 Hz), 2.99 (IH, dd, J = 4. 1 Hz, 14.6 Hz), 3.61 (IH, d, J = 4.2 Hz), 
4.68-4.75 (IH, m), 4.71 (2H, d, J = 6.0 Hz), 5.06 (IH, t, J = 3.6 Hz), 5.77 
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(IH, d, J = 8. 1 Hz), 5.89 (IH, tt, J = 2.9 Hz, 53.0 Hz), 5.91 (IH, td, J 
= 5. 4 Hz. 11.7 Hz). 6.22 (IH, d, J = 11.4 Hz). 6.96-7.16 (6H. m), 7.29 (IH. 
t, J = 8. 0 Hz), 7. 38 (2H, d, J = 8. 1 Hz), 7. 46 (2H, d, J = 7. 8 Hz) ; IR (KBr) 
3270, 2932, 1638, 1522, 1202, 1123 cm-^; Anal. Calcd for CjoHasF^NOi-O. IH^Q: 
5 C, 66.07; H, 5.40; N, 2.57. Found: C, 65.88: H, 5.29; N, 2.47. 

mmm 328 

N- L (IRS, 2SR) -2- (6-i^PPey^:;?^^- 3-^/1-) -2-t Kp=¥v'-1- 
[3- (1, 1, 2, 2-'rh'7-7/i^:tuzj:.h^i/)^:yi^ju]3:.^ju2:fj/w^^y 
®^ t e r t -Zff-A^ 

10 1) 3- (6-^PP fy^^'^^-S-r/l^) -3-;^=ary-2- [3- (1, 1, 2, 2- 

3- (1. 1, 2, 2-7^ h77/^;tPJ: h=3E^v') ^:^v^/WTyW3— /n 0. 5g 
(46. S^y-^t/W-), M; oc^yl'T ^ >- 7 . 83ml (56. 25!J*/U)©|^ 
^3i5^/W8 0 m 1 ^fC7K?^TiS'fb^ 9 5 . 9 0 g (51. 5 5 y ^. 

15 /V) <Dmm^^/l-2 0ml ^^^?®TU -e<Z)** 1 O^^-K^t^LfCo ;iCfc«fcg? 

3- (6-i5'PPtfiJi^:/-3-i'/l^) -3-;t=3E-y7"Plf;t->®?^^/H 0. 6 6g 
(4 6. 8 S^y^/V) ©1, 2-1?}^ h^E^i/^iS'^/l 0 Oml^Mi::7R?^T6 0% 

20 7K^'^b:^ h V A<^»^-s°7 7 >f >mmi^ i. 87g (46. 8^y ^ju) 

-i?^ h^v-^iJ^vi om i^M^MT'^inx.. 6 o'C-e-iifeit#Lfco as^^^ 

Ml?. 22 g 11X^8 5% 
^H-NMR (CDClj, 300 MHz) 5 1.14 (3H, t, J = 7. 2 Hz), 3.36 (2H, d, J = 7. 2 
Hz), 4.12 (2H, q, J = 7. 1 Hz), 4.52 (IH, t. J = 7,4 Hz), 5.89 (IH, t, J = 
2.8 Hz, 53.2 Hz), 7.05-7.07 (2H, m), 7.13 (IH, d, J = 7. 8 Hz), 7.29 (IH, 
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t, J = 8.3 Hz), 7.42 (IH, dd, J = 0. 8 Hz, 8.3 Hz), 8.16 (IH, dd, J = 2. 6 
Hz. 8.3 Hz), 8.92 (IH, dd. J = 0.8 Hz, 2. 7 Hz); IR (neat) 1738, 1694, 1582, 
1364, 1302, 1277, 1196, 1113 cm'^ 

2) (2RS. 3 RS) -3- (6-^PPt:°y v'V-a— f/l^) -S-t KPdrv'- 
5 2- [3- (1, 1, 2. Z-v-h^y/l^itn:!^}^^^^) ^I^V'JU'] ':fx2\i°:;^ym^ 

M^M^ 10. 8g (79. 0$y ^)V) 5 0ml ^-^Wf^ 

X^fl-b^ him\^i!rs ^n-r MJU'AS. 98g (158^y ^jV) ^^M-CADx.. ^ 
2^FBm«^Lfc„M-g^!^(^>^^i^tr5i§T'I^# (v':^^/i-^-x/v-eJ5fcr^). 
10 7K*fh^e'*M^'©i>^^/^^--x/i-^?^^#fc„ 3-(6-^P 

t3ifi;i>^-3— r;^) -3-:e-=¥y-2- [3- (1, i, 2, i-=rVy'y)\^-t^:x.\. 

dri^) ^V^J'>V\ -fn \firym.^^f^ \ 7. 14g (39. 51 ? U^/l^) ©v?^ 
^/Voi^T^^vs Om l^?K^7Ki^T-t?*Px.. 2 05^fe1ii#Lfco SJS??iSJc 

^a:9^/l.= 3/l-2/'i) . g6^!|fei^#fCo 
^nmiW ItRilS. 5 2g i(X^7 9% 

'H-NMR (CDCI3, 300 MHz) 5 0.97 (3H, t, J = 7.1 Hz). 2.90-3.07 (3H, m), 3.28 
20 (IH, d, J = 3.0 Hz), 3.93 (2H, q, J = 7.2 Hz), 5.10 (IH, t, J = 3. 3 Hz), 

5.89 (IH, tt, J = 2.8 Hz, 53.2 Hz), 6.95 (IH, s), 6.98-7.07 (2H, m), 7.27 

(IH, t, J = 7.8 Hz). 7.33 (IH, d. J = 8.4 Hz), 7.73 (IH, ddd. J = 0.5 Hz, 

2.5 Hz, 8.3 Hz), 8.39 (IH, dd, J = 0.9 Hz, 2.1 Hz); IR (neat) 3353, 1728, 

1588, 1460, 1375, 1302, 1279, 1198, 1119, 1026 cm"' 
25 3) (2RS, 3RS) -3- (e-^nnt!'!; e;?>'-3-'f/V) -3-t: Kndri/- 

2- [3- (1, 1, 2, 2-7^ h7 77^:;d-n^h^iy) ^>'v'/k] :/p f^V^ 
(2RS, 3RS) -3- (6-^nPt°!Jv'^^-3->f/v) -3-t: KP=^iX-2- [3 

-(1. 1, 2, 2-rb7 ViVy^xxoL ^ ^i/) -fu tf^Vl^^nf^^l^ 1 3 . 

52g(31.02^y =^)V) , im?!Cf hy!>A2. 48g(6 2. O^y ^/V-) . 
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/—JV^ Om K X h7t Kp77^^2 Om K tKS Om 1 (D^-^m-^m^-^ 

5 

Wfe^^H Mil. 3 2 g IK$9 0% 

mp SS-Ql^C; ^H-NMR (CDCI3, 300 MHz) 6 2.92-3.11 (3H, nO, 5.10 (IH, d, J = 
4.5 Hz), 5,88 (IH, tt, J = 2. 9 Hz. 53.1 Hz), 6.99-7.10 (3H, m), 7.23 (IH, 
t, J = 7.8 Hz). 7.31 (IH, d, J = 8.1 Hz). 7.77 (IH, dd, J = 2. 4 Hz, 8.4 Hz), 

10 8,34 (IH, d, J = 2. 4 Hz); IR (KBr) 3364, . 2900-2400, 1686, 1590, 1462, 1316, 
1279, 1227, 1202, 1113, 1082 cm'^; Anal. Calcd for C17H14CIF4NO4: C, 50,08; H, . 
3.46; N, 3,44. Found: C, 50.01; H. 3,53; N, 3,42. 
. 4) (4RS, 5 SR) -'5- (ertJ'nn t"yi;'i/-3->r>'l') -4- [3- (1, 1, 
2, 2-r H7:7yV:4-n^f^-» ^l/='J)V\-\, ^-Hr^^^T ^ -J^y-i-Hr^y 

15 (2RS, 3RS) -3- (e-iS'npfiJ v'y-S-r/l') -3-t: Kndri/-2- [3 
-(1, 1, 2, '2.~'r\yy]V^n:x.yi^^y)^V\>)V\~fxi\firV^\Q. 94 
g (2 6. 8 3 ^ y^yl') <^)x h^t Kn^^^-SOml^^lC hyj^^^y^r^:/ 
4. 4 9ml (3 2. 2^1;^/^) ^ vf7J:=/^7^^;^A^c^;7^Ti> K8. 1 2 g (2 

fi^i^^ It5i*8. lOTg JR#7 5% 

mp 131-132'C; ^H-NMR (CDCI3, 300 MHz) 5 2.31 (IH. dd, J= 10. 5 Hz. 13.8 Hz), 
25 2.38 (IH, dd, J = 5.1 Hz, 13.8 Hz), 4.30-4.38 (IH, m), 5.23 (IH, s), 5.83 
(IH, d, J = 7.8 Hz), 5.91 (IH, tt, J = 2.9 Hz, 53.0 Hz), 6.89 (IH, s), 6.93 
(IH, d, J = 7.8 Hz), 7.13 (IH, d, J = 8. 1 Hz), 7.32 (IH, t, J = 7. 8 Hz), 
7.42 (IH, d. J = 8.4 Hz). 7.71 (IH, dd, J = 2. 4 Hz, 8.4 Hz). 8.39 (IH, d, 
J = 2.4 Hz); IR (KBr) 3252, 1740, 1208, 1134, 1105, 758 cm-^ Anal. Calcd 
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for Ci,Hi3ClF4N203: C, 50.45; H, 3.24; N, 6.92. Found: C, 50.41; H, 3.04; N, 
6. 95. 

5) (4RS, 5SR) -5- i6-i!^T^n}^]}iPy-3-^jU) -2-:^^y-4- LS 

-(1, 1, 2, 2-x^77/^:^-^al^d^^^x) -1, 3-:^^i-yvi>y 

5 - 3 t e r t 

(4RS, 5 SR) -5- (e-iJ'cinify v?>'-3-^yU) -4- [3- (1, 1, 2, 

2- 'r hvyjl^:tvia^h^-y) -1, 3-:t^'9-yV 2-^:^7 . 8 
8 9 g (19. 4 9 $ y^/P-) , -^i^5?-t e r t-y^f^yl'S. 1 0 g (2 3. 4 
^y^/l') ^ 4-N, N-i^p?^7^T5:/fc°!; v'^/O. 24g (1. 9 5 5 ^/k) 

fifei^^ 4X1:9. 44 4 g W9 6% 
15 mp ISO-lSlt:; ^H-NMR (CDCI3, 200 MHz) 5 1.54 (9H, s), 2.58 (IH, dd, J = 9. 7 
Hz, 14.5 Hz), 3.03 (IH, dd, J = 4. 2 Hz, 14.2 Hz), 4.83-4.93 (IH, m), 5.70 
(IH, d, J = 7.0 Hz), 5.90 (IH, tt, J = 2. 6 Hz, 53.0 Hz), 6.52-6.57 (2H, m), 
7.01 (IH, br d, J = 8.2 Hz), 7. 11 (IH, d, J = 7.2 Hz). 7. 19 (IH. d, J = 8.4 
Hz), 7.39 (IH, dd, J = 2.6 Hz, 8.4 Hz), 8.19 (IH, d, J = 1. 8 Hz); IR (KBr) 
20 2988, 1796, 1730, 1366, 1343, 1319, 1204. 1154, 1115, 1074, 1024, 845, 760 
cm-i; Anal. Calcd for CjaH^iClFAOB: C, 52.34; H, 4.19; N, 5.55. Found: C, 52.27; 
H, 4.03; N, 5.35. 

6) N-[(1RS, 2SR) -2- (e-^PPt^U v^i^-S-f/I^) -2-t Kp:3^ 

[3- (1, 1, 2, 2-r h7:7yW':;^-P3ibdfi^) ^-^-J^jV\ ac<5^7U] -fyjv 
25 ^^%l^^t e r t-T'^/U 

(4RS, 5SR) -5- (e-i^PPfc-y v'^^-S— T/l^) -2-;J-^y-4- [3- 

(1, 1, 2, 2-x h7:7/i^;^p:n hdrv^) -<^v^7U] -1, 3-;^drf-yy v':x- 

3- :*/W#V^t e r t-y^/l-g. 144g (18. 1 1 ^ y ^/U) ^ y -/l^ 
1 Oml-T" h^t \^nyyy5 Om l^^fClTK^'fti-^ h y t^/i^O. 7 6 g (1 9. 
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5 Sfe^^ JlXfiS. 44 Ig JK^9 7% 

mp 119-121t:: 'H-NMR (CDCI3, 300 MHz) 5 1.36 (9H, s), 2.70-2.85 (2H. m), 
3.86 (IH, br s), 4.00-4.09 (IH, m), 4.55 (IH, d, J = 8. 1 Hz). 4.95 (IH. s), 
5.90 (IH, tt, J = 2.8 Hz, 53.1 Hz), 6.98 (IH, s), 7.03 (IH, d, J = 7.8 Hz), 
7.08 (IH, d, J = 7.8 Hz), 7.26-7.36 (2H, m), 7.73 (IH, dd, J = 2. 3 Hz, 8.0 
10 Hz), 8.39 (IH, d, J = 1.8 Hz): IR (KBr) 3378, 3175, 2982, 1682, 1524, 1460, 
1196, 1125, 1105 cm '; Anal. Calcd for C21H23CIF4N2O4 = C, 52.67; H, 4.84; N, 
5.85. Found: C, 52.95; H, 4.88; N, 5.83. 

mmm3 2 9 

N- [ (IRS, 2 SR) -2- (6-i^PD t-y i?i^-3-^/U) -2-t Kn=3rv'-1- 
15 [3- (1, 1, 2, 2-x hy7/P;^-P3i f^v-) zc^^/i^] -6, 7- 

v^t Ka-5H— [a] i^^ u^-^v->-l-:^jU7^^f-^ K 
1) (IRS, 2SR) -2-T^y-l- (6-i^nu\i°Vi^y-3—(/U) -3- L3 
-(1, 1, 2, 2-r h7:77U:t-o:3:h=3rv') y x.=^/i^2 
N- [ (IRS, 2SR) -2- i6-^nv2li°]) i>>'-3-^M -2-t KP=^i^- 
20 l-[3-(l, 1, 2, 2-x hy:7/k;8-ncnhdrv') -<:/i?/u] z^^ju} t) 
■ 5:/^t e r t-7'^/W8. 196g (17. \2%^)^)V) t MJ :7/U;^Pg^^ 

2 0 m 1 (oWL^m^ 1 n^-^n.xm^ bfco mm^mw.^^ ltc^^^ 7K-e« 

Sfe^^ HXfie. 118g 1|X^9 4% 

mp 97-98°C; 'H-NMR (CDCI3, 300 MHz) 6 2.37 (IH, dd, J = 10. 4 Hz, 13.7 Hz), 
2.70 (IH, dd, J = 3. 2 Hz, 14.0 Hz), 3.34 (IH, ddd, J = 3. 5 Hz, 4. 2 Hz, 10.1 
Hz), 3.58 (IH, br s). 4.75 (IH, d, J = 4. 2 Hz), 5.90 (IH, tt, J = 2.9 Hz, 
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53. 1 Hz), 6.98 (IH, s), 7.04 (IH, d, J = 7. 5 Hz), 7.09 (IH, d, J = 8. 1 Hz), 
7.31 (IH, t, J = 7.8 Hz), 7.36 (IH, d, J = 8. 1 Hz), 7.75 (IH, dd, J = 2. 6 
Hz', 8.3 Hz), 8.40 (IH, d. J = 2. 4 Hz) ; IR (KBr) 3358, 3065-2755, 1588, 1568, 
1454, 1279, 1202, 1119, 1100, 1047 cm"'; Anal. Calcd for CigHisClF^NgO^: C, 50.74; 
5 H, 3.99; N, 7.40. Found: C, 50.60; H. 3.72; N, 7.13. 

2) N-[(1RS, 2 SR) -2- (6-^nPt°lJ v?:/-3— f/l/) -2-t Kp^ 
->'-l-[3-(l, 1, 2, 2-x h7>'>'^:tn3^h^i/) ^^-v^/V] ^i^f^/l'] -6, 
7-i^}i¥n-5K-<>y [a] P ^T'x /I'^^f- 5 K 

(IRS, 2SR) -2-r^J-l- (e-iJ'PPfc'JJ i^:/-3-^/V) -3- [3- 

10 (1, 1, 2, 2-7" hvyMx:t^h^-y) yjc:=.ju2 •:fci^<i^-i-:^—/ui. 

OOOg (2. 6 4 0 5:y^/l') ^ 6, 7-i>t KP-5H-^^y [a] iX^ P^ 
7"x>'-l-;;&/^2j?i^^0. 50 g (2. 6 4^y^yl^) . 1-t Kp^v^^^-/ h 
yry-yl'TKSl^^O. 40 g (2. 64^!J^/U) ^T±V=^hV/l-2Qml^X' 
m# Vf£i>^ h 1 -ai^/W 3 - ( 3 -i;^:^ ^;VT 5 / 7°p W iJjVifs^^^ 5 K • 
15 :^0. 51g (2. 645D^/U) ^^iPxi. ^Ml?-M#UfCo ^^S^S^i^i?^ 

v'y:*^;i-triiLfc^. ^lft^^^g*Lfc„ #btLfcail#J^:^-r y7°p fcVuo: 

&feiS§^ 311 g Jl5i^9 1% 

20 mp 170-172*0; 'H-NMR (CDCI3. 300 MHz) 6 1.96-2.05 (2H, ra), 2.14-2.22 (2H, 
m), 2.66 (2H, t, J = 6.0 Hz), 2.79 (IH, dd, J =11.0 Hz, 14. 3 Hz), 3.01 (IH, 
dd, J = 4. 2 Hz, 14.4 Hz), 4,29 (IH, d, J = 3.9 Hz), 4.61-4.69 (IH, m), 5.08 
(IH, t, J = 3.9 Hz), 5.76 (IH, d, J = 7.8 Hz), 5.90 (IH, tt, J = 2.8 Hz, 
53.0 Hz), 5.94 (IH, td, J = 5. 8 Hz, 11.7 Hz), 6.19 (IH, d, J = 11.4 Hz), 

25 6.96 (IH, dd, J = 1.5 Hz, 7.8 Hz), 7.03-7.18 (5H, m), 7.33 (IH, t, J = 8. 0 
Hz), 7.35 (IH, d, J = 8.1 Hz), 7.81 (IH, dd, J = 2. 4 Hz, 8.4 Hz), 8.42 (IH, 
d, J = 2. 7 Hz); IR (KBr) 3247, 1634, 1530, 1462, 1277. 1198, 1121 cra~^; Anal. 
Calcd for C28H25CIF4N2O3: C, 61.26; H, 4.59; N, 5.10. Found: C, 61.32; H, 4.75; 
N, 5.07. 
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mmm 3 3 0 

N- [ (IRS, 2SR) -2-t Ka=2i-v'-2- (6-:7cc^/Hfy v^y-S-^yl^) - 
1- [3- (1, 1, 2. 2-7^ h 7:7/1^;^ PJ^b^v-) ^yi^^Uj aL^)V\ -6, 7 

5 N-[(1RS, 2 SR) -2- (6-i^i3Pfc°y v^>'-3-^;^) -2-t: Kn^^i/- 
l-[3-(l, 1, 2, 2-7^ h^:7yl-;e-P3i h^i^) -O'v^/l-] -6, 7 

-i^t Kn-5H-^i/y[a]v^:J^P^7'7^:x-l-:^7/U7j?^1h5 KO. 5 2 3 g (0. 
9 5 3 5 y^/V-) . y a:.:=-}Vi^xil/^ii . 3 5 g (2. 8 6 5 U ^/W) . "T 

;^ ( m;:7 0:^^/1-71%^ 7 (o) o. 22g (o. i9 5:y^/^) 

10 <bJ^^■:^ hU l>i^O. 40 g (3. Sl^y^/l-) ^ Om Om 

1 tf'X\ 1 1 0°CT'3 HFBmM^tfco S«^7k{3:ii#\ @^^^^/Hr2lIlttttlL 

y ;«7 ^jvio yi^^n-^V^yy^ -KXmm L (-^:3E^f-i//@¥^a^^yi^= 3 / 1 - 
1/1) . i^^^y^'otV^rn-xyi'— :^^1^^J;D^MLT. g6«J#>^#fc„ 

15 KXfiO. 344 g JtK^6 1% 

rap 174-175°C; ^H-NMR (CDCI3, 300 MHz) 6 1.95-2.03 (2H, m), 2. 14-2. 20 ■(2H, 
m), 2.66 (2H, t, J = 5.9 Hz), 2.82 (IH, dd, J= 10. 7 Hz, 14.0 Hz), 3.07 (IH, 
dd, J = 4.1 Hz, 14.9 Hz), 4.25 (IH, d, J = 3.9 Hz), 4.70-4.79 (IH, m), 5.12 
(IH, t, J = 3.3 Hz), 5.79 (IH, d, J = 8. 4 Hz), 5.89 (IH, tt, J = 2. 7 Hz, 

20 53.0 Hz), 5.91 (IH, td, J = 5. 5 Hz, 11.4 Hz), 6.21 (IH, d, J = 11.7 Hz), 
6.98 (IH, dd, J = 1.0 Hz, 7.5 Hz), 7.03-7.17 (5H, ra), 7.32 (IH, t, J = 8.0 
Hz), 7.40-7.52 (3H, m), 7.75 (IH, d, J = 8. 1 Hz), 7.90 (IH, dd, J = 2. 3 Hz, 
8.3 Hz), 7.99 (2H, dd, J = 2. 1 Hz, 8.7 Hz), 8.70 (IH, d, J = 2. 1 Hz): IR 
(KBr) 3270, 2932, 1640, 1518, 1478, 1277, 1200, 1123, 743, 694 cm-'; Anal. 

25 Calcd for C34H30F4N2O3 : C, 69,14; H, 5.12; N, 4.74. Found: C, 69.04; H, 5.04; 
N, 4.71, 

mmm^ 3 1 

N- [ (IRS, 2SR) -2- (6-i5'PPl^y v'i^-S— Tv'l^) -2-t 
[3- (1, 1, 2, 2-r b7:7/V;tn^ h^v-) :xL=f-;]/\ -A-yjV^ 
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(IRS, 2SR) (e-iJ^nnk-iJ vJy-a-^f^V) -3- [3- 

(1, 1, 2, 2-r h7:7/^;^-nj^hdr^» ya:.=^J\^l •:fti/^y-l-:^—jUl. 
OOOg (2. 64 0^iJ^yU) , 4-y/l^:tx:i-l-)"7 h^^O. 50 g (2. 
5 6 4 5:!;^/l-), 1-t Kn=¥i^-<:/y hyry-y^TK^n^lO. 40g (2. 64 
5 y^yU) h=- h]}J\^2 0ml fpXmW\^ts:m^l-:r.^/U-3- (3->^7«^ 

yl-T 5 / T'n tVl-) ^/UT^i;^^ ^ F • 4i®4^0 . 51g (2. 64^y ^/l^) 

Sfe^^ IIXl: 1 . 3 3 8 g HX^ 9 2 % 

mp 185-187'C; 'H-NMR (CDCls-DMSO-de, 300 MHz) 6 2.91 (IH. dd, J = 10,8 Hz, 
14.1 Hz), 3.17 (IH, dd, J = 3.8 Hz, 14.0 Hz), 4.68-4.78 (IH, m), 4.95 (IH, 

15 t, J = 5.0 Hz), 5.61 (IH, d, J = 4. 2 Hz), 6.00 (IH, tt, J = 2. 9 Hz, 53.0 
Hz), 7.03 (IH, dd, J= 7.7 Hz, 10.1 Hz), 7.08-7.23 (4H, m). 7.29-7.38 (2H, 
ra), 7.42-7.56 (3H, m), 7.85 (IH, d, J = 9. 3 Hz, 7.93 (IH, dd, J = 2.4 Hz, 
8.1 Hz), 8.05 (IH, d, J = 8. 1 Hz), 8.49 (IH, d, J = 2. 1 Hz); IR (KBr) 3291, 
1638, 1624, 1539, 1456, 1196, 1125, 837, 766 cm"'; Anal. Calcd for Cj^HajClFgNaOj: 

20 C, 58.87; H, 3.66; N, 5.08. Found: C, 58.84; H, 3.59; N, 5.13. 
^liM3 3 2 

4-7/V;^P-N- [ (IRS, 2SR) -2-fc }^n^iy-2- {6-y 
-3-</I^) -1- [3- (1, 1, 2, 2-Th7yjl^:tn^h'^i/) Xy^'J/V'l 

25 N-C(1RS, 2 SR) -2- (6-i5^Pnt°y v?X-3-^/U) -2-t Kp^v^- 
1- [3- (1, 1, 2, 2-x h7y/I/;^C2^ h=5r-^) ^>'>^71/] -4-7 
M^'f-y^Ul^-l-:^/U:^^-^^ }?0. 516g (0. 9 3 7 ^ y^yP-) , 
=/U7j?ni/^0. 34g (2. 8 1 ^ y^/U) , x (h V 7 

^V) ^<yi?^J^ (0) 0. 22g (0. 1 9 5 y ^^l^) t ^mi- h V ^7 0 . 4 
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Og (3. YA^V'ejU) ^ h/l/oi^l Om I-tKI Om 1 cp-e, IIO'CT'3 0 

JlXfi 0 . 1 5 4 g J|X$ 2 8 % 
^H-NMR (CDClg-DMSO-dg, 300 MHz) 8 2.95 (IH, dd. J= 10.8 Hz, 14.4 Hz), 3.10 
(IH, dd, J = 3.6 Hz, 14.1 Hz), 4.82-4.90 (IH, m), 5,12 (IH, t, J = 3.9 Hz), 
5.32 (IH, d, J = 3.9 Hz), 5.92 (IH, tt, J = 2. 8 Hz, 53.1 Hz), 7.02 (IH, dd, 
10 J = 7. 8 Hz, 10.2 Hz), 7.09 (IH, d, J = 7.8 Hz), 7.15 (IH, s), 7.19-7.53 (9H, 
m), 7.73 (IH, d. J = 9.0 Hz), 7.78 (IH, d, J = 8. 4 Hz), 7,97-8.07 (4H, m), 
8, 82 (IH, d, J = 2. 4 Hz) ; IR (KBr) 3289, 1644, 1601, 1532, 1476, 1264, 1236, 
1202, 1123, 758 cm"^: Anal. Calcd for C33H2SF5N2O3: C, 66.89: H. 4.25; N, 4.73. 
Found: C, 66.57; H, 4.13; N, 4.82. 

15 mmm3 3 3 

5_^pp_f^_ [(IRS, 2 SR) -2- {4~y/U:ttiy:r.::z/U) -2-fc: Vue^iy 
-1- [3- (1, 1, 2, 2-7" h =7-7 /U:^ua^h^iy) ^yi^^M :x.^;V\ -j-y-^ 

(IRS, 2 SR) -2-T5/-1- (4-7/^:^P7ai=/i/) -3- [3- (1, 1, 
20 2, 2-7'}'yy;V:^n=iuV^ly)y:iu:^j\/\zf^y^y-l-^—;V0, 200g(0. 
5 5 4 5y^/k) , 5--!/ un-l-'Ty llg (0. ss^y^/v) , 

1-t Kndri/^i/>/ ]. y 7'>^-yU7K:|Pi^8 5mg (0. 5 5^y^/P) SrT-fe h 
= b y /H 0 m 1 ^xmW L3&;J5 P, 1 3 - ( 3 -v?^ f-J\^T 5 7 :/p \fM 

% ]t-mm.o. llg (0. 55^ y^/u) mM.x~mm^ 

■^^'^-^^y^j^x^'^^ yv:ti^/u^m\.tz'^. mimmB^^i.tc. #e>tbfc^g 
m^mm^'f-ji^-^y^ y-^n \fjv:x.^v-jv--^^^y:^'om^Mt'Lx. ^mm^m^o 

JlXAO. 2 5 8 g 11X^8 5% 
mp 174-175t;; ^H-NMR (CDCla-DMSQ-dg, 300 MHz) 5 2.87 (IH, dd, J = 10. 7 Hz, 
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14. 9 Hz), 2.98 (IH, dd, J = 4. 7 Hz, 14.0 Hz), 4.64 (IH, d, J = 3. 3 Hz), 4.75-4.84 
(IH, m). 5.06 (IH, t, J = 4.1 Hz), 5.90 (IH, tt, J = 2. 9 Hz, 53.3 Hz), 6.93 
(IH, d, J = 9.3 Hz), 7.04-7.16 (5H, m), 7.26-7.32 (3H, m), 7.45-7.62 (5H, 
m), 8.31 (IH, d, J = 8. 4 Hz); IR (KBr) 3270, 1634, 1537, 1512, 1227, 1192, 
5 1119. 785 cra-i; Anal. Calcd for CggHziClFsNOs: C, 61. 16; H, 3.85; N, 2.55. Found: 
C, 61.23; H, 3.86; N, 2.39. 

mmm 334 

5-y/U:^n-N- [ (IRS, 2SR) -2- (4-:7yP;^P 7:c=/V) -2-fc Kn^ 
-y-l- [3- (1, 1, 2, 2-'rh'7y 71^:^X2 :j^}sef-iy) ^yi;f,u:i a^'^/u] -f-y 

(IRS, 2SR) -2-T%y~l- (4-y/l^:tt2y:x.^;U) -3-13- {1, 1, 
2, 2-r h7:7/i/:tn:i^ h^i/) :73i=/u]:/p/-?i^-l-;^-— /UO. 2 00 g(0. 
5 5 A^V^/l-) . 5--7jU:tn-l-'r-7h:^mO. 1 1 g (0. 5 5 5^^/1-), 
1-t Kci=3f>>^:/y l^y 7>^^yv;^^i^8 5jng (q. 5 5^y^/W t:T± h 
15 = h y /H 0 m 1 ^X^mW Li3:t^ b 1 -^if^/W 3 - ( 3 - ^;UT ^ / ^ n 

^ K ■ mmm.0. 1 1 g (0. 5 5 ^ y ^/P) Srinx.. ^mt— b^w 

•^^^^y^M,x^m. i^v:^^/i^^mhfz^^. mm^wmm^Ltc. mhti^tcm^ 

20 efe^* HXfiO. 24 Og JlX^8 1% 

mp 178-180°C; 'H-NMR (CDClj-DMSQ-d,, 300 MHz) 6 2.89 (IH, dd, J = 10. 7 Hz, 
14. 6 Hz), 2.98 (IH, dd, J = 4. 5 Hz, 14. 7 Hz), 4.73 (IH, d, J =3. 6 Hz). 4.75-4.84 
(IH, m), 5.07 (IH, t, J = 3.8 Hz), 5,90 (IH, tt, J = 2. 9 Hz, 53.1Hz), 6.98 
(IH, d, J = 9.0 Hz), 7.05-7.17 (6H, m), 7.26-7.35 (3H, m), 7.41-7.55 (4H, 

25 ra), 8.12 (IH, d, J = 8. 4 Hz) ; IR (KBr) 3275, 1640, 1541, 1512, 1250, 1229, 
1198, 1128, 785 cm"^; Anal. Calcd for C, 63.04; H, 3.97; N, 2.63. 

Found: C, 63.09; H, 4.24; N, 2.56. 

mmm^ 3 5 

N- [ (IRS, 2SR) -2- (4-:7/i.:^-n:7^nyU) -2-fc Kn^i/-i- [3- 
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(2, 3, B-h]} y/l-:^n-l-yn-<^;U) a^^/U] -6, T-c;?!: K 

P-5H--<>'/ Ca] v'^P^y■rV-l-:*/^7i?dri^5 K 

1) 2, 2, 3, 3-'rVyy/i-:^n-i- {3-^^/i^ya^=^ju) yn/'^i^-l- 

5 •^i/^v^'j^Ai 4. ig (5 7 9 5:y^/^), 

0 Om 1 tfi-e3t^^L3fe:05b> 3-^9=-/l':/n^-<^/if ;/9 O. Og (5 265 
y ^/V-) <7)v'3.^/l.ccw-7^;i.2 0 0ml ^^^MT'i^o < !9 tr^Tt. MTi^T 
^?&T— IfeitWi bfco r (OK\m^ - 7 8 LT 2 , 2 , 3 , 3 -7^ h 

^:7/U:^pypf:ti^®2 5. 61g (175. 4 5 U^/v-) (Dv'oi^^/i^^-x/i- 
10 10 0ml ^WL^mr 4 bfe:. Sf&^gl-7K}^T 1 ^S»^}iT 

■^y/^=r-^ju=i 5X1) > g6«jJfeSr#fc„ 
15 mn^^i^ I|Xfl:2 7. 9 7g JR$7 2% 

^H-NMR (CDCI3, 300 MHz) 5 2. 45 (3H, s), 6.29 (IH, tt, J = 5. 5 Hz, 53.6 Hz), 
7.42 (IH, dt, J =1.2 Hz, 7. 4 Hz), 7.51 (IH, dd, J = 0.6 Hz, 7. 8 Hz), 7.89-7.92 
(2H, m) ; IR (neat) 1698, 1240, 1142, 1115, 1092, 789, 770, 743 cm"' 

2) 2, 2, 3, 3-7^ h77/l';^-p-l- (3-^^/W7a:cn7U) yp^>°:/-l- 

20 

2, 2, 3, S-y" hyyMx2-l- {3-?i^/U~7=^=^/U) y'u/^^^-l-:t:^9. 
llg (4 1. 4 5y-:t/P') (D;<^^-jU5 0mimmi^. TlCi^T. Tk^teP^ 
i-VD^J>^0. 76g (2 0^V ^/i^) L-f oinx.fc^. MMX' l ^mmWL 

J|X^6. 13 1g ilK^6 7% 
'H-NMR (CDCI3, 200 MHz) 8 2.35 (IH. d, J = 4.8 Hz), 2.39 (3H, s), 4.95-5.10 
(IH. m), 5.97 (IH, ddt, J = 3. 3 Hz, 8.1 Hz. 53.2 Hz), 7.21-7.36 (4H, m) ; 
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IR (neat) 3426, 1240, 1161, 1107, 1059, 762, 743 cm"^ 

3) ^:tg^i?0-73iz:i7U0- [2, 2, 3, 3-T h'7y/l^:tn-l- {3->^^/l- 

2, 2, 3, Z-^rVyyivirxi-l- {3-:^^)\yy a:.:=-)V) •fxi/^:y~\-'^^)V 
6 3. 8 14g (17. n%^)^M h-7:i.=')Vi7xin^irJ-^jV:^—Y2,. 2 6 
g (18. 9 5:y^/U) OT-fe h::^hy>'U4 Om l^?g{C4-N, N-i^^f^/l^T^: 
/li°yv?>'4. 6 2g (3 7. B^U^/V) ^7mTJBx.. ^MT— lifemUlfc. 

10 ^f-i^/@^^a^^/l-=9/l-6/l) , g6<J#J^#fCo 
liXSe. 18 9g WlOO% 
'H-NMR (CDCI3, 300 MHz) S 2.41 (3H, s), 5.89 (IH, tt, J = 5. 0 Hz, 53.0 Hz), 
6.56 (IH, dd, J = 10.7 Hz, 14.0 Hz), 7.08 (2H,. d, J = 7.5 Hz), 7.21-7.49 
(7H, m) ; IR (neat) 1591, 1489, 1279, 1211, 1127, 1107, 1065, 774, 689 cm"^ 

15 4) l-p^^7V-3- (2, 2, 3, 3-x h^^'/W^e-nyn tVl^) ^^--^^ 

'f-^W^O-'y ^^fVO- \,1 , 2, 3, 3-7" h7:7/l/;rn-l- (S-^^/Wy'a: 
:^)V) fcVU] 6. 189g (17. 27^ U^/U) , imit h U y^7U>^X7. 
49 g (2 5. 7^iJ^/>) , 2, 2' -Tj/lf:^ (-< y h y yl') 0. 5 

6 g ( 3 . 4 3 5 y ^/V) (D-<:/-€V 5 0ml 8 0°CT 6 B#W# tfCo ^ 

MfeldCfls JlXfi 1 . 4 1 2 g J|X^4 0 % 

^H-NMR (CDCI3, 300 MHz) 5 2.36 (3H, s), 3.24 (2H, t, J = 17. 7 Hz), 5.69 (IH, 
tt, J = 3.5 Hz, 53.7 Hz), 7.08-7.15 (3H, m), 7.23 (IH, d. J = 7.8 Hz): IR 
25 (neat) 1165, 1101, 1057 cra-^ 

5) 3- U-y;V:^v2y^^;v) -2- [3- (2, 2, 3; 3-x hy :7y^:tP:r 

l-7f^/W3- (2, 2, 3, 3-x hy^/l^^PT'ofcVl^) ^i^-^i^l. 363 
g (6. 6 11 5: y"=EyV) , N-yp^;?^^^^/^^ Kl. 1 8 g (6. 6 1 5 P 
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^/l^) . 2, 2' -T^lf:^ Wyy^P^hy/k) 3 0ing©Em«*2 Om 

xm^. ttm^-^^-ti^x^m^Lit^ mi^rcmm<Dmmt:mEE^^Lx. 3- (2, 

(4-:7/^;tD^:/y^7L') g^^a:5^/n. 3 9g (6. Bl^U^yl') ©1, 
h drV^iJ^ >- 3 0ml ;^^}C7K?^T 6 0 roTK^fb"^ h P :7 
-il^mmmo. 2 6 g (6. 6 1^ ij^yl.) ^Mx.. ^<Z)^*0. S^TOi^bfco 
^W;:±-t?#fc3- (2, 2, 3, 3-x h7:7/V;^D:/D tVk) 5; K 

y^-Kxmmv (■^^•^yymm^'^/i-= 15/ 1-9/1.) , g6«jt>sr#fro 

M^^i^ 849g W6 8% 

15 'H-NMR (CDCI3, 300 MHz) 5 1.12 (3H. t, J = 7. 1 Hz), 3.22 (2H. t. J = 18.0 
Hz), 3.32 (IH, d, J = 7.5 Hz), 3.33 (IH, d, J - 7. 2 Hz), 4.10 (2H. dq, J 
= 1.7 Hz, 7.2 Hz), 4.56 (IH, t, J = 7.7 Hz), 5.63 (IH, tt, J = 3.3 Hz, 53.6 
Hz), 7.08-7.24 (6H, m), 7.97 (2H, dd, 5.6 Hz, 8.9 Hz); IR (neat). 1738, 1688, 
1599, 1508, 1233, 1159, 1101, 849 cm"^ 

20 6) (2RS, 3RS) -3- (4-y;U:tny a:.=^jU) -a-t [3- 
(2, 2, 3, 3-T hv'77U:^xn-yu}:f/U) 

M-itM:^ 1. 22g (8. 92^1; ^/U) ^Sr v'^^y^a;— x/l^ 3 0ml f^tf^^ 
Lf3:i)^ feTK^-fk^i^ MJi^AO. 68g (17. s^U ^/v) ^m.UXMx.^ 

:i-nyaL=^jU) -2- 13- {2, 2, 3, 3-^ hyy^l^:^uyn\f;]^) ^i^i;?/]/] 
-3-:t^yy'n l::'';^>'^^^/n . 849g (4. 4625: U ^7V) ©v'ji^/Uj: 

-r/1-2 om 1 mm^mrx-Mx.. 2 o^M^m^Ltzo mmmmm 
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/v=3/l) . i6«Ji^%#fc„ 

3 7 8 g I|X*7 4% 
5 'H-NMR (CDCI3, 300 MHz) 5 0.91 (3H, t, J = 7. 1 Hz), 2.92 (IH, d, J = 2. 7 
Hz), 2.98 (2H, s), 3.20 (2H, t, J = 17.9 Hz). 3.87 (2H, dq, J = 2. 0 Hz, 7.2 
Hz), 5.01 (IH, t, J = 3. 6 Hz), 5.66 (IH, tt, J = 3. 3 Hz, 53.7 Hz), 7.01-7.11 
(5H, m), 7,22 (IH, t, J = 7. 5 Hz), 7.37 (2H, dd, J = 5.3 Hz, 8.6 Hz): IR 
(neat) 3445, 1715, 1607, 1512, 1375, 1346, 1223, 1159, 1100, 1057, 839 cm-^ 
10 7) (4RS, 5 SR) -5- (4-7/l';^-p7a:=/l-) -4- [3- (2, 2, 3, 
3-T h^y/i'^d-n^^p tVP-) ^vV^ju] -1, Z~ir^^V]}i/:y-2-^ly 

(2RS, 3RS) -3- {A-y;i^:tny3^:=.;\y^) -3-t [3- (2, 

2 , 3 , Z-J-VJ y/i^:^ nzfn if/i^) ~/xi \iiirl^^:^^)V 1 . 3 7 8 

g (3 . 3 0 9 5 y ^ im^^-r hye^AO. 26g (6. 62^y ^jV) , 

ww^b/co TkirWL. \^-&'mr(:m^m:nm^\.fd^. m 

^3i^;^T-2igittmufco m.m^^^^wmm.'r v y i^^-eifej^, mm^WB. 

W^LT^ (2RS, 3RS) -3- (4-7yV:^P73i^7V) -3-t KP=arV-2- 
[3- (2, 2, 3, 3-r h7 7/l';e-n:/atf/V) 7'olf^:/^<D3|a^ 

20 mn^m.^h bT#rc„ 

±T'#fc?S#:(D7^ h^tFP:77^30ml V ]) ^^/UT ^ > 0 . 5 5m 

1 (3. 9 7^y^/^) , i^y^c^/W7)x;^5}Ny/WTv^Kl. 00 g (3. 6 4^y 

25 3 / 1 - 1 / 1 ) . i?-r y T^n tV^^-X/l'-^'35^f-^ J; ^^^k LT^ g 
afelg^H IlXfil. 02 2g W8 0% 

mp 91-93^;; ^H-NMR (CDCI3, 300 MHz) 6 2.24 (IH, dd, J = 10, 1 Hz, 14.0 Hz), 
2,31 (IH, dd, J = 4,8 Hz, 13.5 Hz), 3.22 (2H, t, J = 17.9 Hz), 4.21-4,28 
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(IH, ra), 5.15 (IH, s), 5.72 (IH, tt, J = 3. 0 Hz, 53.9 Hz), 5.79 (IH, d, J 
= 7.8 Hz), 6.95 (IH, s), 6.99 (IH, d, J = 7,8 Hz), 7.10-7.18 (3H, m). 7.28 
(IH, t, J = 7. 7 Hz), 7, 36 (2H, dd, J = 5. 1 Hz. 8.4 Hz) ; IR (KBr) 3241, 1757, 
1740, 1512, 1343, 1223, ll67, 1094, 1051, 835, 712 cm"'; Anal. Calcd for 
5 CigHigPgNOa: C, 59.22; H, 4.19; N, 3.63. Found: C, 59.20; H, 4.22; N, 3.66. 

8) (IRS, 2 SR) -2-T5y-l- (4-7/l-;tn:7:.z=7U') -3- [3- (2, 
3, 3-M):7/i^;tn-i-yp^z^/k) y:j^:=^/u2 zfu^^-y-i-^^ji. 

(4RS, 5SR) -5- (A-y/U^ttty^^-ju) -4- [3- (2, 2, 3. 3- 
T b77;u;tn-rt3fc;°/v) ^^^v'/i/]-!, 3-;t^f-^/y v^V-2->i-:/0 . 8 80 
10 g (2. 2 8 4 5y^/u) tAmit-ThU^J^O. 37g (9. 1 4 ^ y ^/^) ^ 

^^J' / -/n 0 m 1 -7k 0 . 5ml 3 8tFH^:f)nliM Lfc„ Rmm^Tkx*^^ 

15 Sfe^^ IK*0, 46 2 g W6 0% 

mp 98-99t:; ^H-MR (CDCI3, 300 MHz) 5 2.36 (IH, dd, J = 10. 2 Hz, 13.5 Hz), 
2.81 (IH, dd, J = 3. 3 Hz, 13.8 Hz), 3,26-3.32 (IH, m), 4,67 (IH, d, J = 4, 8 
Hz), 6. 07 (IH, d, J = 37. 2 Hz), 6. 15 (IH, dt, J = 7. 2 Hz, 53. 8 Hz), 7. 05-7, 14 
(3H, nO, 7.28-7,43 (5H, ra) ; IR (KBr) 3100-2750, 1508, 1406, 1362, 1223, 1103, 

20 1042 cm"^; Anal. Calcd for CigHi.F^NO: C, 63.71; H, 5.05; N, 4.13. Found: C, 
63.49; H, 5.07; N, 4. 12. 

9) N- [ (IRS, 2SR) -2- {A-'7;V^xiy -2-t KP=^i/-l- 
[3- (2, 3, 3-h y 7/^:rn-l-:/n^^y^) ^1^^?;]/] ^^/l^] -6, 7- 

v't KD-5H-^:/y [a] iy^n^zfTl^-l-^/v^^'f^Y 
25 (IRS, 2 SR) -2-r^y-l- (4-:7/W:^n>'a^:nyw) -3- [3- (2, 3, 
3-hy 7/^;^^-l-7°^^::^y^):7 3:rz/^]7°^/^°;/-l-;^-/^0. l 00 g (0. 
2 9 5 5:y^7l') , 6, r-v't Kn-5H-^:/y' [a] v^i^ P^^xi^- 1 
■^VW-^bmE (0. 2 9^y^/U), 1 -t: Kn=^v'^i^y h y T)/— /^7K?B#J 
4 5mg (0, 2 9^y^/Ix) ^T-fe hen h y^n Om 1 ftiTM#L/^555P, 1-31 
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f-yi-S- (S-v^p^^/i^T^yT'a tVi-) 5 K • it^:fe5 6mg (0. 

5 "j^^HibLT. mm^m^o 

MO. 12 2g J|X^8 1% 
mp m-lGlX:; 'H-NMR (CDCI3, 300 MHz) S 1.95-2.03 (2H, m), 2.16-2.22 (2H, 
m), 2.66 (2H, t, J = 6. 2 Hz), 2.76 (IH, dd, J = 10.8 Hz, 14.7 Hz), 3.00 (IH, 
dd, J = 4.4 Hz, 14.6 Hz), 3.69 (IH, d, J = 4. 2 Hz), 4.64-4.73 (IH, m), 5.04 

10 (IH, t, J = 3.9 Hz), 5.72 (IH, d, J = 8. 1 Hz), 5.89 (IH, td, J = 5.6 Hz, 
11,3 Hz), 6.06 (IH, d, J = 37.2 Hz), 6.14 (IH, dt, J = 7.2 Hz, 53.7 Hz), 
6.17 (IH, d, J =11. 7 Hz). 6.97 (IH. dd, J = 1. 5 Hz, 7. 8 Hz), 7.03-7.19 (5H, 
m), 7.29-7.34 (2H, m), 7.41-7.48 (3H, in); IR (KBr) 3272, 2938, 1638, 1512, 
1345, 1227, 1182, 1101, 1038, 772 cm-^: Anal. Calcd for CjoH^F^NOa: C, 70.72; 

15 H, 5.34; N, 2.75. Found: C, 70.43; H, 5.26; N, 2.71. 

mmm 3 3 6 

4--7/U:^n-N- [ (IRS, 2SR) -2- (4-7/l';^n.:7^=/U) -2-t Kp^ 
^/-l- [3- (2, 3, 3-M; 7/U:^-ci-l-7°P^=/U) oi^/U] -j-^ 

20 (IRS, 2 SR) -2-T^y-l- (4-:7/^^p:7cn=/k) -3- [3- (2, 3, 
3-M; y/l^:t^-l-'^xn^~/u) y:c::^;V]-fxi/-^ly-l-:^—;vo. 1 0 0 g (0. 
2 9 5 ^!) ^/U) , 4-7/^:tP- 1-^:7 hoc^S em g (0. 2 9^j;*yU) ^ 
1-t Kadf^^/^i^y hy T)/— /U'7kSli^4 5mg (0. 295y^7U) t:T± h 
^ MJ /H 0 m 1 4^-eit# L;fe;^5 b 1 -z^^/U- 3 - ( 3 f-/VT ^ 7 ^ n If/U) 

25 5 F • mmm. 56mg (0. 295:y ^/u) ^Mx.. mu.x^-mm¥ b 

efei^* MO. 12 2g I|JI$8 1% 
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mp 184-185°C; 'H-NMR (CDCI3, 300 MHz) 6 2.81 (IH, dd, J = 10. 7 Hz, 14.3 Hz), 
3.06 (IH, dd, J = 4.1 Hz, 14.6 Hz), 3.49 (IH, d, J = 3.3 Hz), 4.73-4.82 (IH, 
m), 5.10 (IH, t, J = 3,8 Hz), 5.89 (IH, d, J = 8,1 Hz), 6.05 (IH, d, J = 
37. 2 Hz), 6.12 (IH, dt. J = 7. 2 Hz. 53. 7 Hz), 7.01 (IH, dd, J = 7. 7 Hz, 10.1 
5 Hz), 7.09 (2H, t, J = 8. 6 Hz), 7.16-7.57 (9H, m), 7.75 (IH, d, J = 8.7 Hz), 
'8. 08 (IH. d, J = 8. 4 Hz) ; IR (KBr) 3275, 1642, 1512, 1229, 1051, 837, 760 
cm-*; Anal. Calcd for CagHjaFsNOg: C, 68.10; H, 4.34; N, 2)74. Foundr C, 67.77; 
H, 4.19; N, 2.74. 
«M3 3 7 

10 N-C(1RS, 2 SR) -2- (4-7/k;rn7aic:::/l-) -2-t: Kodrv^-l- [3- 
(2, 2, 3, 3-x>7 7/V;^-p:/ntf/V) ^yv'/V] ni^/V] :i;7W^5i/^t 
e r t-^^fV 

1) (4RS, 5 SR) -5- (4-7/V#P73i=>^U) -2-;r^y-4- [3- (2, 
2, 3, Z-=f}^yyjy^i!rxi-:fxi\fjv')^:yi?,v\^\,. 

15 iVi^V^ t e r t -•f'^JV 

(4RS, 5SR) -5~ {A.-y jv^ny zc^)V) -4- [3- (2, 2. 3, 3- 
•r h 7 yjv-^xifxi tvw) ^:y-J}V\ -1,3 ^ y 2-:tl^ 2.368 
g (6. 1 4 5 ^ y ^7U) , - ^^i?- t e r t -:/5^,'H . 61 g (7. 3 75y 
^ 4-N, N-i^^ ^/kT 5/t°y>':/75mg (0. G l^V ^/l/) ©Ti? 

20 h=hy/^30mi mm^^m.x^~m.mw bfc„ Rmm(Dmm^mm^^ # b 

^yu=3/l-l/l) . @6«ji^Sr#fc„ 
^fe^fls: J(Z*3. 0 14g WlOOro 

'H-NMR (CDCI3, 200 MHz) 5 1.51 (9H, s), 2.57 (IH, dd, J = 9. 0 Hz, 14.0 Hz), 
25 2.90 (IH, dd, J = 4. 4 Hz, 14.4 Hz), 3.11 (2H, br t, J =18.3 Hz), 4.77-4.87 
(IH, m), 5.67 (IH, d, J = 8.0 Hz), 5.69 (IH, tt, J = 3. 2 Hz, 53. 8 Hz), 6.60-6.64 
(2H, m), 6.93 (2H, t, J = 8. 6 Hz), 7.03-7.16 (4H, m) ; IR (neat) 2982, 1817, 
1723, 1514, 1360, 1302, 1227, 1155, 1101, 1067 cm-' 

2) N-[(1RS, 2 SR) -2- (4-:7/^:tn:7j:=7l') -2-t: Kpdf^iz-l- 
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[3- (2, 2, 3, 3-'7-}>9yMti-:fx2\f/l^) ^l^i^/V] ^i^f-zu] A/w^^:^ 
® t e r t -y^f-jV 

(4RS, 5 SR) -5- (4-7/l';^P73:;=/l') -2-;r^y-4- [3- (2, 2, 
3, 3-xh^7/V:tn:/pt:Vl-) ^:/i?/l,3 -1, 3-;^dj.-i^^y c;j:/_3_;^;^^^ 
5 ^^t e r t-:/5^/t/3. 014 g (6. 2 0 9 5 P ^yU-) CDt" ^ y t Kn 

3 Oml^?^(^7Ki?>fb-^-hy 1>A0. 26g (6. 5 2 ^ P ^/I^) /-/H 

10 ^^bLT. mmirntc. 

efefel J(Xa2. 3 6 7 g JlX*8 3% 

mpl68-169t:; ^H-NMR (CDCl,-DMS0-cl6, 300 MHz) 8 1.30 (9H, s), 2.64-2.78 (2H, 
m), 3.21 (2H, t, J = 17.7 Hz). 4.05 (IH, br s), 4.54 (IH, s), 4.87 (IH,. br 
s), 5. 08 (IH, br d, J = 8. 4 Hz), 5. 70 (IH, tt, J = 3. 9 Hz, 53. 4 Hz), 7. 01-7. 10 
15 (5H, m), 7.21 (IH, t, J = 7. 7 Hz), 7.41 (2H. dd, J = 5.6 Hz, 8.6 Hz); IR 
-. (KBr) 3349, 1680, 1535, 1227, 1173. 1113. 1007, 837 cm-^ Anal. Calcd for 
CasHzeFsNO,: C, 60.13; H. 5.70; N, 3.05. Found: C. 60.04; H. 5.73; N, 2. 9L 

mmm3 3 8 

N- [ (1 RS, 2 SR) -2- (4-y7U:t^ya^=^/V) -2-t Kn^v--!- [3- 
20 (2, 2, 3, 3-7^ h^:7/V;tnynhVk) ai^/U] -6, 7-v^t: K 

P-5H-^:/y [a] -yi^n^yy'y-l-ytjju:^^-^^}^ 

1) (IRS. 2SR) -2-7'^/-l-(4-7/V;^P7ai::^/^) -3-[3- (2, 
2. 3, 3-r h7:7yV:^P7'nf/k) ys^::^/^^ yuy<ly-i-^—/u 
N- [ (IRS, 2 SR) -2- (4-^/^:^0:70.^^/1^) -2-t Kodrv^-i- [3 
25 - (2, 2, 3, 3-7" h'7yyu:tx^yn\f/u) ^^/i^l fijw^^y^t 

eTt-y^f-jU2. 188g (4. 7 6 2 5 JJ^/P) <b MJ. 7/^;^-p|^^l Om 1 
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M^mt^ IlKfil. 7 20g IlJi^lOO% 

'H-NMR (CDClj, 300 MHz) 5 2.35 (IH, dd, J = 10.4 Hz, 13.7 Hz), 2.80 (IH, 
dd, J = 3. 3 Hz, 13.5 Hz), 3.24 (2H, t, J = 18.6 Hz), 3.25-3.29 (IH, ra), 4.66 
5 (IH, d, J = 4.8 Hz), 5.70 (IH, tt, J = 3. 2 Hz, 53.8 Hz), 7.04-7.16 (5H, m), 
7.28 (IH. t, J = 7. 7 Hz), 7.37 (2H, dd, J = 5. 4 Hz, 8. 7 Hz); IR (neat) 3365-2860, 
1605, 1508, 1223, 1157, 1101, 1057, 837 cm"' 
2) N-C(1RS, 2SR) -2- (4-7/^^P7:t=/U) -2-fc 
[3- (2, 2, 3, 3-r h7 7yi';t-pynf/>) o^^/U] -6, 7- 

10 Kn-5H-^^^y [a] v^iJ' a^y-r i^- l-;&yU7K^f-5: K 

(IRS, 2SR) -2-rZy-l- (4-yjU:ttiy:^=^/U) -3-13- (2, 2, 
3, 3-X h7:7/l';i-P7°PfcVU) :7aiz::yU]7°P/-^>'-l-;f— /UO. 3 0 0 g(0. 
8 3 5 ^!J^/U)^ 6, 7-v^t Kci-SH-^:/)/ [a] v'^'P^7"-r^^-l-:>&/U 
^i^^O. 16g (G. 8 3^]}^JU) , 1-t KP^v^'<:/y hyTy-/U7K?P 
15 !^0. 13g (0. 8 3^!;^/^) ^T±h:=-hVJi-10ml^X^mWLfj:t^hl 
-^^)V- 3 - ( 3 -v^;^ ^jvr 5 y T'n tVu) ;^7/l-/1< 5; K -Mig 0 . 1 6 g ( 0 . 

8 3^ ^)^)v) ^mtl. ■MMr^-mm.w\^tL^ mm^wm.:^^Mz.%w.\^^ mk 

mm^m^^^Lfc. #btbfc^iiifesr@^^^5=-y^-v'^yypif/^^^x/p- 
20 -^^f-^^j;t)^^{ULT. mm^ntio 

Sfe^* l!X*0. 3 2 5 g J|X^7 4% 

mp 165-166°C; ^H-NMR (CDCI3, 300 MHz) 5 1.95-2.04 (2H, m), 2.16-2.22 (2H, 
m), 2.64-2.68 (2H, m), 2.74 (IH, dd, J = 10. 5 Hz, 14.4 Hz), 2.99 (IH, dd, 
J = 4.1 Hz, 14.6 Hz), 3.22 (2H, t, J = 18.0 Hz), 3.75 (IH, d, J = 3. 9 Hz), 
25 4.65-4.74 (IH, m), 5.02 (IH, t, J = 3.9 Hz), 5.68 (IH, tt, J = 3. 4 Hz. 53.7 
Hz), 5.70 (IH, d, J = 9.0 Hz). 5.91 (IH, td, J = 5. 5 Hz, 11.7 Hz), 6.21 (IH, 
d, J = 11, 7 Hz), 6.91 (IH, d, J = 7.8 Hz), 7.02-7. 10 (4H, m), 7. 14-7. 17 (3H, 
m), 7.7.28 (IH, t, J = 7.2 Hz), 7.43 (2H, dd, J = 5. 3 Hz. 8. 6 Hz) ; IR (KBr) 
3281. 1638, 1514, 1229, 1105, 835 cm-^; Anal. Calcd for CjoHa^FsNO^: C, 68. 04; 
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H, 5.33; N, 2,65. Found: C, 67,89; H, 5.34; N, 2.47. 

MMM 3 3 9 

4- y/U:tn-N- [ (IRS, 2SR) -2- (4-7/1^:^0 ^'ai^/V') -2-t Ka^ 

[3- (2, 2, 3, 3-r h7 7>'U^D:/p tvv) '^yi?/^] 
5 1 -:<7/vjj?ds^f - ^ K 

(IRS, 2 SR) -2-r^y-l- (4-7/^::a-n7:n:n/i,) -3- [3- (2, 2, 
3, Z~'r\^yfV:^xi'fxxyd)V)-7:^^}V\':fxi/^V-\-i!!r—Ay{i. 3 00 g (0. 
8 3 5 5 y^/l^) , A.-y}Visrn-\-^y h^^O. 1 6 g (0. 8 3 5 y^/l^) , 

\-\iYn^i/^:^-/V^)TV-jvimmQ. i3g (0. 8 3$i;*/u) ^r-fe 
10 h= MJ/n om 1 it'T'iii^L/i^se, i-3i^/w3- (s-v^^^/^r^/^Pt" 
')j}v-}t^^jy{ % Y-mm^Q. 1 6 g (0. 8 3 ^ y^/u) ^^nx. ^?£-e-iife 

fiS^-7i/^^^>-!j^A-e^. v-yj^/^/i'&iiLfc^. mm^WB-^^x^fz.^ #ejtLfc 

15 #fCo 

l^fe^* Mo. 3 4 9 g It5i$7 9% 

rap 172-173°C; ^H-NMR (CDCVDMSO-dg, 300 MHz) 6 2.86 (IH, dd. J - 10. 7 Hz, 
14.3 Hz). 2.97 (IH, dd, J = 4. 2 Hz, 14.1 Hz), 3.20 (2H. t, J = 17.9 Hz), 
4.73-4.82 (IH, m), 4.92 (IH, d, J = 3.6 Hz), 5.06 (IH, t, J = 3. 5 Hz), 5.69 

20 (IH, tt, J = 3.5 Hz, 53.5 Hz), 6.90 (IH, d, J = 9. 0 Hz), 7.01 (IH, dd, J 
= 7.7 Hz, 10.1 Hz), 7.08 (2H, t, J = 8. 4 Hz), 7.14-7.29 (5H, ra), 7.43 (IH, 
t, J = 7.5 Hz), 7.50-7.55 (3H, m), 7.73 (IH, d, J = 8. 4 Hz), 8.06 (IH, d, 
J = 8.1 Hz); IR (KBr) 3274, 1644, 1539, 1514, 1236, 1103, 1055, 837, 760 
cm"^; Anal. Calcd fox 0.^^^. C, 65.54; H, 4.36; N, 2.64. Found: C, 65.53; 

25 H, 4. 39; N, 2. 34. 

HiSM 3 4 0 

5- iJ'Pn-N- [ (IRS. 2SR) -2- )Vis-uy ^^.jV) -2-b Yn^V 
-1- [3- (2, 2, 3, 3-r h7 7/i';^P^ntVu) ^v-J)V\ aif-/^] -yyJ^ 
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(IRS, 2SR) -2~T^/-1- {4-y/U^^yaL::^/U) ~3- 13- {2, 2, 
3, 3-'rhyyMnzfu\f/V')y:xL=::./u']-;fn^^-^-l-:t—/uo, 300 g (0. 
SSS^y^/I^) , 5-i{'nP-l-^>' ho^^O. 16 g (0. 8 35y^7U) . 

1-t Kp=¥i/-<:/y hyrywi-TK^tjo. i3g (o. 8 3$y^/i-) ^r-fe 
;u) ;&/i'7j?v'-r ^ K • m.mm.0. i e g (o. s 3 ^ v^m stApx.. ^mx—m, 

Sfel^ifH MO. 2 8 5 g Um6 2% 

mp 174-175°C; ^H-NMR (CDClj-DMSO-ds, 300 MHz) 6 2.85 (IH, dd, J = 11.0 Hz,. 
14.3 Hz), 2.98 (IH, dd, J = 3. 6 Hz, 14.7 Hz),. 3.21 (2H, t, J = 18.0 Hz), 
4.75-4.85 (IH, ni), 4.90 (IH, d, J = 3.6 Hz), 5.05 (IH, t, J = 3. 5 Hz), 5.69 
15 (IH, tt, J = 3.6 Hz, 53.7 Hz), 7.00 (IH, d, J = 9.0 Hz), 7.05-7.29 (8H, m), 
7.45-7.56 (5H, m), 8.30 (IH, d, J = 8. 4 Hz); IR (KBr) 3275. 1638, 1539, 1514, 
1233, UOO. 837, 785, 708 cm'^: Anal. Calcd for C29H23CIF5NO2: C, 63.57; H, 4.23; 
N, 2.56. Found :.C, 63.59; H, 4.14; N, 2.68. 

mmms 4 1 

20 N- [ (IRS, 2SR) -1- [3- (1, 2-i?7>'V:^n-2-^5^yU:/ntVv) ^ 
-2- (4-7yU:^p:7air^/U) - 2- 1 Kn dri/:rL^/>] rij/W^^l^^t e 

r t-:ff-/u 

1) 2-7<^/W2- {B-;^^/Uy^:=^/l^) 
3-h])^l^mm^^^l-3 0. 9 2 g (17 3. 5 5 !) ^/i-) CON, N-v'^5^;^4^ 
25 /l-AT ^ K 1 5 0 m 1 mm^Ti^^f^T 6 0 ro^mit-T V V y ^ 

m^l 5. 3 g (3 8 2 ^ y^/U) ^ST'O. Sf^mUWhtCo :Lfl\ZB 

^71-32. 2ml (520^1) =^JV) ^ 0 "CT'Anx.. Ltc. 
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yy^-\::xmmi. i-^^-ty/mm^^^i^^s o/i-i 5/1) , m<^^n 

^^^W (IR1:3 0. 22 g 11x^8 4% 

'H-NMR (CDCI3, 200 MHz) 5 1.19 (3H, t, J = 7.1 Hz), 1.56 (6H, s). 2.35 (3H, 
5 s), 4.12 (2H. q, J = 7. 2 Hz), 7.03-7.22 (4H, m) : IR (neat) 2976, 1730, 1252, 
1146. 702 cm-^ 

2) 2-^9^/1-2- (3-/^/Uya^::^/U) ^n/^l^-\-i^^;V 
imit))^^J>.TjV^:^f7J>.Z. 5 2g (9 2. 9 ^ I? ^/U) fl[>x h 7 t 7 

10 1 6 g (9 2. 8 8 $ y^/l^) (^7^ h7t Kn^yyi 0 Om 1 

mmmr u ^ux- 1 mmmw ltz. mmt^ym l^^. ;!k 3 . .5 m u 1 5 % 
TK^fbf- h y ^j>^7kmm 3 . 5 m K tk 9 m 1 ^Mikmr lt. mmoji^mit v ^ 

JlX»12. 99g J1X*8 5% 
'H-NMR (CDCI3. 300 MHz) S 1.22 (IH, t, J = 6.6 Hz), 1.33 (6H, s), 2.36 (3H. 
s). 3.61 (2H, d, J = 6.9 Hz), 7.04 (IH, d, J = 7.2 Hz). 7.17-7.27 (3H, m) : 
20 IR (neat) 3370, 2963. 1042, 783, 704 cm"^ 

3) 2-^9^/1-2- (3-^ 5^/1-7 :i:=/V) -fxi/^-r^jV 

mct^-^^)jV\ 5. 1 g (1 1 g^y^yk) OT^hyfc Ynyy:y\ 5 0ml 
W^K- 7 8 'CT'v'^ 'f-fl'T.jV^siitV K16. 8ml (2375y =^)V) (Oy-^y 
t Kp:77>'5 0ml^^^^iTLfCo 55^rait#b/c^. 2-^^/W2-(3- 
25 ^^/^:7^^7l>') :/p/^°:/-l-;t-/H 2. 99 g (7 9. 0 9 5: y ^/k) h 

7tKp:7^i/80mi 7 8 °c-e;!jnx.. l 5 ^PpIJI^ Lfco r ttl- h y ^ 

^/l-T 1ml (4755y ==t)V) -^Mx.. M*T-#t&LfCo SiSjl-a- 

X%m^ ^^tr^^BEW*Lfc. #bti.fca^^#>^t/y:*^yl.;i;7.i.>5'n-r 
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^m^mi^ Mil. 72 g W9i% 

'H-NMR (CDCI3, 300 MHz) 8 1.45 (6H. s), 2.36 (3H, s), 7.07-7.7.12 (3H, m), 
7.27 (IH, t. J = 8.0 Hz), 9.49 (IH, s) ; IR (neat) 2975. 1728, 785, 704 cm'^ 
5 4) 1- (1, 2->^?77U:^P-2-^5^;U:/phVV) -3-^^^^^^^^ 

(i^^^jur^y) ^ji^yr-V^)yjvir3Y7. 31 g (45, 4 5y^/v) 

(Omt ^ U- >- 2 0 m 1 mm\^- 1^X:X2-^ ^,V- 2 - ( 3 f-jvy ^ :=:ju) f 
n^^-r^;V7. 36 0g (45. 3 7 5 JJ^/L) (^^fbpf f^l^^l Om m^*^ 

M'^W.i^ I[X42. 74 7 g J{K^3 3% 
15 'H-NMR (CDCI3. 300 MHz) 8 1.33 (3H, dd, J = 1. 5 Hz. 16.2 Hz). 1.40 (3H. dd, 
J = 2.0 Hz, 16.4 Hz), 2.37 (3H, s), 5.29 (IH, dd, J = 13.8 Hz. 45.3 Hz), 
7.14-7.18 (3H, m), 7.27 (IH. t, J = 7.8 Hz); IR (neat) 2988. 1387, 1157. 
1036, 775, 702 cm~' 

5) 2- [3- (1, 2~^jyjv:^u~2-;^f-jl^-yx:i\f;\,) y<y^JjU] -3- (4- 
20 y;v:^ny^^,i.) -3-;t=¥y hf;^v^^^yi, 

1-(1, 2-iy-7;Viru-2-:^^;vru\f;V) -Z-;^f-j\,^l^^l/2. 74 7 g 
(14. 9 1^y^/i.) , N-:/p^;^^v-i^^5K2. 65g (14. 9.5U^ 
/P) . 2. 2' -T^/}f:^ (^y^^uc:.hVJ^) 0. lg(^E^-fti^*3 0ml 

25 tm^^'^-^yxm^Lfzo mi^tcmm<Dmm^imm^Lx. 3- (1, 

{4:-yji^:tti-<:/y^;u) m^3^^;u3. I3g (14. 95^^71^)01, 
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-iy^mmo. 60 g (14. 9 5 y^/u) ^ijpx.. -^69*^0. bmmuwLfzo 
^:tbt-±T'#fc»(D 1 , h 1 0 m 1 mm^m^x-nx., mm. 

5 ;^;7A^P•x'^^7:7^-^^:T!»ML(-vdri^^^/i^^^5^y^=l 5/1-9/1). 
Hfe^fls KXfiS. 4 84g i|X^6 0% 

'H-NMR (CDCI3, 300 MHz) 5 1.12 (3H, t, J = 7.1 Hz), 1.23-1.39 (6H, nO, 3.34 
(IH, d, J = 7.5 Hz), 3.35 (IH. d. J = 7.2 Hz), 4.10 (2H, q, J = 7. 1 Hz), 

10 4.55 (0.5H, t, J = 7.7 Hz), 4.58 (0.5H, t, J = 7. 5 Hz), 5.25 (0. 5H, dd, J 
= 14.1 Hz, 45.0 Hz), 5.26 (0. 5H. dd, J = 13.4 Hz, 45.2 Hz), 7.10 (2H, t, 
J = 8.4 Hz), 7.16-7.24 (4H, m), 7.97 (2H, dd, J = 5. 4 Hz, 9.0 Hz) MR (neat) 
2986, 1736, 1686, 1599, 1508. 1269, 1236, 1159, 1032, 849 cm"' 
6) (2RS, 3RS) -2- [3- (1, jV:tx^-2-:^^)V:fn\f;V) ^ 

15 i^v'/i'] -3- U-y/v:i-nya^::^jV') -3-t Yn^^^-yxi\f^-ym.^'f-7]> 

2. 37g (17. 45!J ^;v) ^ v^n^^/^o^^x/l^ 5 0ml ■^XW.W 
i.^i^-i)^^ii^.mih'^t;MirV\}f;j>.l. 3 2g (3 4. s^y^/v) ^mM.XM^. 

imm- e^^M#&os^^^/u^—r/^^|g^#fco nhnfnmi\^. 2- [ 3- ( 1 , 
20 2-Jy;U:i-n-2-:^'^;Vzfn\f;vy^:yi^;V] -3- U-y^V^ny -3- 

t°:tV^a^^/U3 . 412g (8. 6955:y ^/V) (0-J:^=f-)V=s:.'~=r 

3/1) . ^mm^mc. 

JRi2. 91 9g 4X^8 5% 
^H-NMR (CDCI3, 200 MHz) 5 0.92 (3H, t, J = 7.1 Hz), L 25-1. 42 (6H, m), 2.89-2.93 
(IH, m), 2.96-3.05 (3H, m), 3.86 (2H, q, J = 7. 1 Hz), 5.00 (IH, t, J = 3. 7 
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Hz), 5.24 (IH, dd, J= 14.2 Hz, 45.2 Hz), 7.00-7.29 (6H, m), 7.37 (2H, dd, 
J = 5. 2 Hz. 8. 8 Hz) ; IR (neat) 3445, 2986, 1728, 1605, 1510, 1375, 1225, 
1159, 1032, 839 cm~^ 

7) (4RS, 5 SR) -4- [3- (1, 2-Z^yjU:^u-2~?^f-jUZ^ti\f;u) ^ 

-5- i^-y jv-^xiy a^::^}V) -1, ^-■t^^~'/^)-J:y-2--7t> 

(2RS, 3RS) -2- [3- (1. jVi!rxi-2-^=f';V-fxi\;,V) ^^-v? 

)V\ -3- U-y )Vir^y ^:=L,v) -^-yiYn^^/'fxi\fir:ym=^^)V2. 84 9 
g (7. 2 2 3^!)^/^) . iiFmC'ry')^J>.Q. 58 g (14. 4 5y^7W , 
OmK Tkl Oml, Xh^t Y^yj^^\ 0ml (T^M-a-^^^^i&T' 
-SfeMM^Lfe^ mM-^^m. TkT'WL. iS^T'Si^;:?S^«t;i tfcm. g^^^ 

LT. (2RS. 3RS) -2- [3- (l, 2-Jy )Virxi-2-i^^jV-fn\^)V) ^ 
yi^^JU'] -3- (4-7/V:^p:73.=/i^) -3-t KP=^rv':/ntf;d-V^O[)fe^^#j^ 

iX'^fcSJ^Ic^T" h 7 fc Kp :77^4 0 m 1 h JJ or'^^/l-T 5^1. 21m 

1 (8. er^y.^/i/) , e>:7 3z::^7W1^;^/^^y/^7'v^ K2. i9g (7. 955y 

^!fe<Srv'y;«7'5^/U;*7 7^^13-7 hii^yy ^-izxmmi^ (-^^f-i//i^^a:5^/>= 
3/1-1/1) . B6«jJ^^#fc„ 

itSl»2. 24 5 g W8 6% 
rap 130-131^; ^H-NMR (CDCI3, 300 MHz) 5 1.28-1.41 (6H, m), 2.20-2.36 (2H, 
m), 4.21-4.30 (IH, m), 4.97 (IH, s), 5.24 (0. 5H, dd, J= 13. 7 Hz, 44.9 Hz), 
5.25 (0.5H, dd, J = 14.0 Hz, 45.2 Hz), 5.80 (IH, d, J = 8. 1 Hz), 7.01-7.39 
(8H, m); IR (KBr) 3250, 1742, 1514, 1236, 1223, 1022, 849 cm-'; Anal. Calcd 
for CgpEjoFsNOz-O. IH2O: C, 65.78; H, 5.58; N, 3.84. Found: C, 65.64; H, 5.50; 
N, 3.96. 

8) (4RS, 5SR) -4- [3- (1, 2-i>yjU:tn-2-^^7U-:fa\^jU) ^ 
I^-^JU] -5- {A-yjV:^nyzr,::^,v) -2-:t^y-l, 3-:t^f-y ]} 
yuxi^^^t e r t-:/^yU 
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(4RS, 5SR) -4- [3- (1, )V-tv.-2-:^^)V-txi\^ )V) ^:y-y 

Jl\^'\ -5- {A.--y jVis-xi-7 -1, 3-;<}-df f-y' y 2-;^^/ 2 . 124g 

(5. 8 4 5 5 y-=e/l-) . -i^^i^'-t e r t-:/^/H, 5 3g (7. 0 1 ^ 
/V) , 4-N, N-i^'^^/UT^/ t'y$?;/7 Img (0. 5 8 $ y ^/^) (OT^V 

5 =hy7i'4 0ini^»^ST— M^tyt, mMcomw^^w^^u 
3/1-2/1) , ^mm^%tt.^ 

^^'^WLW JtKS2. 6 3 8 g JtZ^9 7% 

^H-NMR (CDCI3. 300 MHz) 6 1.24-1.38 (6H, m), 1.49 (4. 5H. s), 1.53 (4.5H, 
10 s), 2.55-2.64 (IH. m), 2.85-2.96 (IH, m), 4.79-4.86 (IH, m), 5.10 (0. 5H, 
dd, J = 13. 2 Hz, 45. 0 Hz), 5. 17 (0. 5H, dd, J = 14. 6 Hz, 45. 2 Hz), 5. 66 (0. 5H, 
d, J = 7.2 Hz), 5.67 (0. 5H, d, J = 6.6 Hz), 6.59-6.65 (IH, m), 6.67 (0. 5H, 
s), 6.82 (0.5H, s), 6.91-6.98 (2H, m), 7.04-7.17 (4H, m) ; IR (neat) 2984, 
1817, 1723, 1514, 1358, 1308, 1229, 1155. 1069 cm-' 
15 9) N-[(1RS, 2SR)-l-[3-(l, 2-v?7/^;^p-2-^ ^^/UIT'p If 
fV) ^l/^J)V\ -2- {A-y jViC^y a^:^})^) -2-t Kp =^V'J:'9^/V] -^DV^^^l^ 

(4RS, 5SR) -4- [3- (1, 2-v'7/l';^P- 2-p< f^/l'T'P tVu-) ^^y^'J 
/U] -5- (4-7/l-:tn:7:t=/^) -2-;^dE^y-i, 3-;^^1^yy^<?^^-3-*/^^J? 
20 VW.t%r t-'f^}V2.. 5 84 g (5. 5 7 5 5 y ^/U-) b 7 t Kd 77 
2 Om l^^'^friTK^'fli-^ h y «^7A0. 22g (5. SZ^y^/I^) ©7«iJ'y-/l'5 

25 «Xfl:2. 3 00g Jl5f$9 4% 

mp 148-149t;; 'H-NMR (CDCI3, 300 MHz) 6 1.28-1.41 (6H, ra), 1.34 (9H, s), 
2.65 (IH, dd, J = 10. 1 Hz, 14.3 Hz), 2.80 (IH, dd, J = 4. 7 Hz, 14.3 Hz), 
3.38 (IH, br s), 4.09 (IH, br s), 4.50 (IH, br d, J = 6.9 Hz), 4.90 (IH, 
brs), 5.27 (IH, dd, J = 13. 7 Hz, 45. 2 Hz), 7.07 (2H, t, J = 8. 7 Hz). 7.11-7.13 
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(2H. m), 7.18-7.31 (2H. m), 7.37 (2H. dd. J = 5. 6 Hz, 8. 6 Hz); IR (KBr) 3366, 
2988, 1682, 1532, 1514, 1225. 1171, 1007 cra"^; Anal. Calcd for C^H^^^O,: C, 
65.89; H, 6.91; N, 3.20. Found: C, 65.62; H, 6.88; N, 3.22. 

mmm 342 

N-[(1RS, 2SR) -1- [3- (1, 2-i^7/U^u-2-^^/U-^u\i'jU) ^ 

i^'Jjvl -2- U-'y}virxiy:^=^,V) -2-h Kp^^x^^/p] -e, 7->^fc Kn- 
SH-^^-y [a] %/^u^':f'r:y-\-)3fVifs^^% K 

1) (IRS, 2SR) -2-r5/-3- [3- (1, 2.-^Jy,Virxi-2-^^,V-t 

N-[(1RS, 2SR)-l-[3-(l, 2-i^7/U;^n-2-^^yl.ynlf/L.) 
-2- {A-y )Virxiy -2-t Kndev':i:^/u] ;{7yw^^^^t 
ert-y^/U2. 139g (4. 88 95y^/l<) hV^y JV^nmklQml 

JRM 1 . 6 5 0 g IR^ 1 0 0 % 
^H-NMR (CDCI3, 300 MHz) S 1.31 (3H. d. J = 15.3 Hz), 1.38 (3H. d, J = 14. 7 
Hz), 2.36 (IH, dd, J = 10.2 Hz, 13.5 Hz), 2.81 (IH, dd, J = 3. 2 Hz, 13.4 
Hz), 3.25-3.32 (IH, m). 4.66 (IH, d, J = 4.8 Hz). 5.28 (IH, dd, J = 13.8 
Hz, 45.3 Hz). 7.08 (2H, t. J = 8. 7 Hz), 7.11-7.33 (4H, m), 7.37 (2H. dd, 
J = 5. 6 Hz, 8. 6 Hz) ; IR (neat) 3360-2860, 1605, 1508, 1387, 1373, 1223, 1157, 
1034, 839 cm-^ 

2) N-[(1RS, 2SR) -1- [3- (1, 2-x^y,V^n-'2.-^^jvyxi\f 
}V) -2- U~y )Viruy :^z:^jV) -2-I: '^Vi^^ya:.^,V\ -6, 1 -V' 

(IRS, 2SR) -2-r^/-3- [3- (1. 2--Jy ,Virxi-2.-:^=f-}Vyn\f 
f\^)y::^=^)Vl-\-{A-y,virxiya.=.,v)-:txx^<iy~\-ir-)\^Q. 200 g (0. 
5 9 3^>;^/V) . 6, 7-i;'fc KD-5H~^i/y [a] n^fj-i^-x-:ti )V 
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4?;/^o. iig (0. 5 9^y*/u), i-t KD^ix^^'y hyry-zuTRfp 

#J9 1mg (0. 5 9 ^ y -^t/Ix-) ^T-fe hc^ hU/H 0ml t^X'^#t/^:aSfol- 
3^^/^-3-(3-i;'^g^y^T^yyp W;*/^/!j?v'-l'5 K-:^^i[0. 1 1 g (0. 

ItZ»0. 1 8 4 g ItK^e 1 % 

10 rap 102-104'C; ^H-NMR (CDCI3, 300 MHz) 8 1.25-1.39 (6H, m), 1.95-2.03 (2H, 
m), 2.16-2.22 (2H, m). 2.66 (2H, t, J = 5. 7 Hz), 2.69-2.82 (IH, m), 2.98-3.03 
(IH, m), 3.79 (0.5H, d, J = 3.9 Hz), 3.82 (0. 5H, d, J = 3. 9. Hz) , 4.65-4.74 
(IH, m), 5.02 (IH, t, J = 3.6 Hz), 5.24 (0. 5H, dd, J = 14. 0 Hz, 45.2 Hz), 
5.27 (0.5H, dd, J = 13.5 Hz, 45.0 Hz), 5.70 (IH. d, J = 8. 7 Hz). 5.88-5.96 

15 (IH. Ill), 6.20 (IH, d, J = 12.3 Hz), 6.91-6.95 (IH, m), 7.02-7.34 (8H. m), 
7. 43 (2H, dd, J = 5. 3 Hz, 8. 6 Hz) ; IR (KBr) 3295, 2938, 1638, 1510, 1225, 
1034, 772 cm"'; Anal. Calcd for CsiHs^FsNOg-O. IH^O: C, 73.09; H, 6.37; N, 2.75. 
Found:. C, 72.87; H, 6.31; N, 2.62. 

20 4-7/^:tn-N- [ (IRS, 2SR) -1- [3- (1, 2-v?7/V:tP-2-p< 9^/1^ 
yptVk) ■^:xv'/^] -2- (4-7/u:tp:7 3i:=>'U) -2-t Kp^v^^^^/u] -f-y 

(IRS, 2 SR) -2-T5/-3- [3- (1, 2-v»7/^;^P-2-;^^7l-yp t° 
/U) (4-:7>'^:tn73i-/^) T'P^-^^z-l-;^— /^O. 2 00 g (0. 

2fr 5 9 3 , 4-y/U:^V2-i-i-y h^mo. 11 g (0. 5 9 . 

l-hh^n^^y^yy h]}Ty-jU:^m'^9 Img (O. 5 9^y^/^) h 

^ ^ y 0 m 1 If X'M# b 1 -n^^/w 3 - ( 3 -v^^ 'f'/ur 5 y ^P ifju) 

5 K • it^li:o. 11 g (0. 5 9 ^ y -t/u) ^UX'-mW^ 
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efel&Tl? Mo. 2 1 8 g 1|X^7 2% 
5 mp 163-165°C; 'H-NMR (CDCI3. 300 MHz) 6 1.24-1.38 (6H, ra), 2.74-2.87 (IH, 
m), 3.07 (IH, dd, J = 4. 1 Hz, 14.3 Hz), 3.62-3.64 (IH, m), 4.74-4.83 (IH, 
m), 5.07 (0.5H, t, J = 4. 1 Hz), 5.08 (0.5H, t, J = 3.9 Hz), 5.22 (0. 5H, dd, 
J = 14.9 Hz, 45.2 Hz), 5.27 (0. 5H, dd, J = 13.4 Hz, 44.9 Hz), 5.86 (0. 5H, 
d, J = 8. 1 Hz), 5.88 (0.5H, d. J = 8. 1 Hz), 6.96-7.37 (8H, m), 7.43-7.57 
10 (4H, m), 7.77-7.84 (IH. m), 8.08 (IH. d, J = 8. 1 Hz); IR (KBr) 3291, 1642, 
1626, 1512, 1231, 837, 768 cm^; Anal. Calcd for Q.^^<!i^'^.2^\ C, 70.22: 
H, 5.38; N, 2.73. Found: C, 69.96; H, 5.24; N, 2.70. 
^ifeM3 4 4 

N-C(1RS, 2 SR) -2- (3-^pn7a.^/k) -2-t KD=3re/-i- (4-^> 
15 ir^V'f-jV^^y^J'jV) =s^^;V\ -6, Kp-5H-^>-i/ [a] ix^n^T'T^ 

1 ) 4 -^ir-<V'^;v^M,^m. 
mkT/l' 5 = 1^^4. 43g (33. 2^y^yl-) OSft;^ ^1^:^2 0 ml M 

WL\cW^\^f£.1i^h.M\^V3 ^XJur'^^)V^. 04 g (33. 2%^)=^}V) (O^ 
20 ^b^^U'^-l Om 7 8°CX'?ST Lfc. ^M^l 5:9'»bfcm^ -5 

0'CtC#?aU ^:t^^5^/^-<>'ifV4. 9 2 2 g (3 3. 2 0 5: !) ^/V) C>ii:'fl^ 

25 P^^^-SOml L. y^J^AS. 73g (66. 4^!; ^/U) 
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n^l^^ 34 3 g iK^8 4% 

mp 193-194^;; 'H-NMR (CDCI3, 300 MHz) 5 0.92 (9H, s). 2.58 (2H, s), 2.24 
(2H, d, J = 8. 1 Hz), 8.02 (2H, d, J = 8.4 Hz), 8.02 (IH, br s) ; IR (KBr) 
5 3100-2550, 1682. 1426, 1319, 1296, 951, 731 crn'M Anal. Calcd for C^Hi^O^: 
C, 74.97; H, 8.39. Found: C, 74.85; H, 8.47. 
2) 4-:^:^^:/^7\^^:^pjUT/l^=i—jU 

:^Mit]}f-'^J^T/]^^=^^Al, 13g (2 9. 9 5: y^/V) h7t Ki37 
7 :/ 5 0 m 1 ^^^gJC, Tki^T. 4-^:^-<^5^/l'^m#^ 3 . 8 3 0 g (19. 

10 9 2 ? y -^/L-) (D-rh7tKp:7^>30mi m^mT u mux'~mmw tfc. 
15 y A-\z.xi^m\^x i^^-ti-/mm^^ji-=^ 6X1-3/1) , nmi^^mc. 

It^» l|Xg2. 44 6 g W6 9% 

'H-NMR (CDCI3, 300 MHz) 8 0.90 (9H, s), 1.62 (IH, t, J = 5. 9 Hz), 2.49 (2H, 
s), 4.67 (2H, d, J = 5.7 Hz), 7.12 (2H, d, J = 8. 1 Hz), 7.27 (2H, d, J = 
7.8 Hz); IR (neat) 3330, 2951, 1364, 1017 001'^ 
20 3) 3- (3-^ PP73^=/I^) -2- {4-:^-^:t^y^/U^l^'J;l.) -s-^^yy 

4-^^^^:/f-/k-^>'->?/UT/l'3— /U2. 446g (13. 725 U ^/l^) , h 
V:x.^jUT%l^2. 87ml (20. G-^V 'e/V) OmimiK^ 
?^Tit'fb;^ ^ 1. 89g (16. 5^V <D@^^ai^;k 1 0 m 1 

25 mmmru ^<d-^-^ i omm^Ltz. ^\:^tcibwt^mm lti^#. w^v^ 

(3-^PP^i/y-f>'P) @^S|3^5^7l'3. 11 g (13. T^V^M (Dl, 2- 
h^iy^^y2 Oml mm^yk^^TG 0%:^miti- h V ^ J^(DmW}^<y'^ ^ 
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'^mn^o. 55 g (13. 7^])^/i') ^Mx.. 5mmmw\^tco 

^jv^ 15/1) , @ 6«i#i^#fco 
^nmi^ Jt5H:4. 648 g 1151^8 8% 

'H-NMR (CDCl,, 300 MHz) 6 0.85 (9H, s), 1.13 (3H, t, J - 7. 1 Hz), 2.42 (2H, 
s), 3.28-3.31 (2H. m), 4.07-4.15 (2H. m), 4.55 (IH, t, J = 7. 4 Hz), 7.00 
(2H. d, J = 7.8 Hz), 7.09 (2H, d, J = 8. 1 Hz). 7.36 (IH. t, J = 7. 7 Hz). 
7.51 (IH. ddd. J = 1.1 Hz. 1.9 . Hz. 8.0 Hz), 7.78 (IH, ddd, J = 1. 1 Hz, 1.7 
Hz. 7.7 Hz), 7.89 (IH, t, J = 1.8 Hz); IR (neat) 2953. 1738. 1694, 1229 cra"^ 
4) (2RS, 3RS) -3- (S-^nny'.n^/l.) -3-t Kn^^i/-2- (4- 

^\m.^ 3. 22g (23. 65y ^iP3:.^)Va:.—y'jV 3 0ml ^XWf^ 

\^fl-b^him\\:.t^tfm'rV])t7J>^\. 78 g (47. 2^y^yl.) ^MT'ADx.. 

im^i!r^^mm^<o^:^:^'f-jva:.--y',vmik-kmL. nhmmwkz.. 3- (3-^ a 

xiyz^=.}V) -2- (4-^;r-<^^^/^-<:/v?/^) -3-;r=3E-y7°o \f^:/m.^^)VA. 
564g(ll.805:y ^)V) Om 1 mm^yk^^TXMx., 

^<Di^^ 2 omtmLtz. R!^^mz:^mm^^PL-r^MK.xmm(D7kmn:^^^m 

fee 

l|X43. 8 2 8 g J{K^8 3% 
^H-NMR (CDCI3. 200 MHz) 6 0.86 (9H, s), 0.95 (3H, t, J = 7.2 Hz), 2.42 (2H, 
s). 2.84-3.00 (3H. nO. 3.13 (IH, d. J = 2.6 Hz), 3.91 (2H, q. J = 7. 1 Hz), 
5.03 (IH, t, J = 3.1 Hz). 6.98 (4H, s). 7.26 (3H, s), 7.42 (IH, s) ; IR (neat) 
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3468, 2951, 1726, 1709, 1476, 1375, 1364, 1236. 1184, 1032 cm"^ 

5) (4RS, 5SR) -5- (3-^ uuy a.z./U) -4- {4-^:t^:y^^w<y 

(2RS, 3RS) -3- (3-^Pn:7a:r./i.) -3-t Vu^i,-2- (4-;^-^;^^ 
5 y^;u^yp;u) fxx t-;^ VH^^yi. 3. 756g (9. 657^y , 
^b•:^hy>?AO. 77g (19. S^y^^l.) , pJ>5./^/i.2 0inK7Kl Oml. 

^«$«^-^hyr>AT-^M. MSrJ^M^LT. (2RS. 3RS)-3-(3 

±T'#fc@^^(^7^h7t KP77V30ml^m3:hya:^/V7'5>l. 6 2m 
1 (11. 6 5 y-=e/l.) , v?7^=/^7^^;;^>^^y7^Tv'K2. 92g (10. B^y 

3 / 1 - 1 / 1 ) X g^ilJ^^^/v-^;'^ y :/n if /i'^— r/i^^^^^f-i^ j; t) l^^it lt^ 

efe^^ 1(511:2. 5 17g JR^7 3% 

mp 197-198^:; 'H-NMR (CDCI3, 200 MHz) 5 0.87 (9H, s), 2.18 (IH, dd. J = 11.0 
20 Hz. 13.6 Hz). 2.30 (IH, dd,. J = 4. 0 Hz. 13.8 Hz). 2.44 (2H. s), 4.18-4.30 

(IH. m). 4.99 (IH, br s). 5.76 (IH, d, J = 8.2 Hz), 6.92 (2H. d, J = 8. 0 

Hz), 7.04 (2H. d. J = 8.0 Hz), 7.24-7.38 (4H, m) ; IR (KBr) 3268. 2959. 1740. 

1240, 1017. 791 cm-^; Anal. Calcd for C,,^Qim,: C, 70.48: H. 6.76; N, 3.91. 

Found: C. 70.56; H. 7.00; N, 3.62. 
25 6) (IRS. 2SR) -2-7-57-1- (3-^PP7:.r./u) -3- (4-;!;:t-i 

(4RS, 5SR) -5- (3->5'np:73.^/l,) -4- {A-^^y>r-^y=f-;i.^y<J;i.) 
-1, 3-^^f-:/yi;?>-2-;^->2. 3 3 5 g (6. 5 2 5 5 y ^/V) timW^i- 
^y^7Al. 04g (26. l^y^/^) *^^y-/^3 0ml-7klmlPt'T% 
644 



wo 02/059077 PCT/JP02/00532 

Ml . 8 1 4 g iDf^S 4% 
mp 118-120t:; ^H-NMR (CDCI3, 300 MHz) 5 0.88 (9H. s). 2.31 (IH, dd. J = 10. 5 
5 Hz, 13.8 Hz), 2.45 (2H, s), 2.72 (IH. dd, J = 3. 3 Hz. 13.8 Hz), 3,29 (IH, 
ddd, J = 3.3 Hz, 4.8 Hz, 10.5 Hz), 4:67 (IH, d, J = 4.5 Hz), 7,00-7.06 (5H, 
m), 7.24-7.32 (2H, m), 7.42 (IH, s) ; IR (KBr) 3130-2770, 2953, 1576, 1476, 
1420, 1364, 1192, 1040, 949, 855. 779, 729 cm-^ Anal. Calcd for C,,\i,fiim: 
C, 72.38; H, 7.90; N, 4.22. Found: C, 72.24; H, 7.97; N. 4.02. 
10 7) N-[(1RS, 2 SR) -2- (3-^PP7cii^/k) -2-t Kp^^^^-I- 

i4-:^:t^:^^/u-^:^i;^ju) -e, Kp-sh-^:// [a] 

(IRS, 2 SR) -2-T?y-l- (3-^PPP^ai-/l/) -3- (4-^.;^--<^^ 
:7°n^-«:/-l-;^— ;V0. 30 Og (0. 9 04$y^/i/) , 6, 7- 
15 v't Kp-SH-^O'S/ [a] iX^P^7'x^-l-;&/^7}s:/^0. 17g (0. 90 

^y^/i^) . 1-t KPdr^;/-<vy'byri/-/U7K?ni^o. 1 4.g (0. 9o^y 

• ^/V) ^T-^ h M; /H 0 m 1 -N, N-v^^ ^)V-^j\^J>.r ^ K 2 m 1 4>-CM# L 
W h 1 -^^)V- 3 - ( 3 ^}VT ^/-fxj. yd)V) •)] ^ K • 0 . 

i7g (0. 9 0 5:y^/v) ^in^, ^fir— ife»Lfc. mM^mm.^^M^ 

20 W h y !>i^«^-C'». ^TKfig^-ei?^;^ i^y 

lDi40. 3 7 7g IlK*8 3% 
mp 147-149t:; 'H-NMR (CDCI3, 300 MHz) 6 0.88 (9H, s), 1.95-2.04 (2H, m), 
25 2.17-2.23 (2H, m), 2.46 (2H, s), 2.62-2.71 (3H. m), 2.97 (IH. dd, J = 4. 2 
Hz. 14.4 Hz). 4.38 (IH, d. J = 4.2 Hz), 4.63-4.72 (IH, m), 5.04 (IH, t, J 
= 3.8 Hz), 5.69 (IH, d, J = 7. 5 Hz), 5.99 (IH, td, J = 5. 4 Hz, 12.0 Hz), 
6.33 (IH, d, J = 11.7 Hz), 6.88 (IH, dd, J = 1. 2 Hz, 7.5 Hz), 7.01 (IH, t, 
J = 7.5 Hz), 7.05 (4H, s), 7.14 (IH, d, J = 6. 3 Hz). 7.27-7.35 (3H. m), 7.48 
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(IH, s); IR (KBr) 3376, 3331, 2959, 1626, 1528, 779, 766 cm-^ Anal. Calcd 
for C32H36CINO2: C, 76,55: H, 7.23; N, 2.79. Found: C, 76.38; H, 7.19; N, 2.52. 

mmm3 4 5 

4-y/U:tt2-N- [ (IRS, 2 SR) -2- (3-i^ u n:7 -2-t }^tt^i/ 

5 -1- (4-^^:t^V5^/^-^i/v?7V) i-y^ui^-i-:Jij/u:^^t^ K 

(IRS, 2SR) -2-r^y-l- (3-:^'DP73.=/U) -3- 

31:^/1^) :/P/-?:/-i-;^— /uo. 30 Og (o. 9 04^!;^/^) , 4-y/i' 

:i-n-l-r-7 h^mo. 17g (0. 9 0?y^/l') , Vn^i^^l^y h V 

Ty-/U7KfP2^0. 14g (0. go^y^/l') t:T± h=-hV /^l Om\-N, 

10 N-i?/ ^/^'7^^7^Ar ^ K 2 m I ^PXMW Lfjiib^ h i -o^^/w 3- ( 3 -i^^/'^jur 
5 y :/n }^/u) ttjv-^^i^yf 5 K • mkm.0. I7g (0. ^/v) 

15 

JtXfiO. 3 00g Me 6% 
mp 150-151'C; ^H-NMR (CDCI3, 300 MHz) 8 0.89 (9H, s), 2.48 (2H, s), 2.73 
(IH, dd, J = 11.3 Hz, 14.6 Hz), 3.04 (IH, dd, J = 4. 2 Hz, 14.4 Hz), 4.19 
(IH. d, J = 4.5 Hz), 4.72-4.81 (IH, tn), 5. 11 (IH, t, J = 3. 9 Hz), 5.86 (IH, 
20 d, J = 8. 1 Hz), 6. 94 (IH, dd, J = 8. 1 Hz, 9. 9 Hz), 7. 04-7. 12 (5H, m), 7. 27-7, 40 
(3H, m), 7.46-7.58 (3H, m), 7.94 (IH, d, J = 8. 1 Hz), 8.08 (IH, d, J = 7. 5 
Hz) ; IR (KBr) 3275, 2955, 1642, 1626, 1541, 1426, 1264, 1236, 1051, 760 cm"': 
Anal. Calcd for CaiHsiClFNO^: C, 73.87; H, 6.20: N, 2.78. Found: C, 73.69: H, 
6.02; N, 2.59. 

25 mmm 346 

5_^pn-N- [ (IRS, 2SR) -2- {3-1^/ nuy :xi=^jl') -2-t Kn=2^e^- 

(IRS, 2SR) -2-T^y-l- {3-'!7Xiuy :^=.}V) -3- (4-^;^-<^^ 
)Vy zsuz^-jV) -fnj^lz-x-i^^jVQ, 30 Og (0. 9 04 5;y^/U') , 
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^~i-)-7h^mo. i9g (0. 9o^y^/i-) , i-fc Kp^^>^:/y MJT 

>^WwK^tlO. 14g (0. QO^y^/l") ^T±V^hVjU10ml-li, N- 
i^^pi ^iVi^sjVKT 5 K 2 m 1 4JT-^# 1 3 - ( 3 ^ / 

-fxi tVP) ;^;/i//|?v'^ 5 K • ^W&Q . 1 7 g (0. 9 0^'; ^n^, ^fi 

tvfea®#?Srs g^^^^/i'->>'i' y:/p l^/i'^— ryi— :^r1^i^J- >3^i,{k:UT. e 

JIX40. 3 6 7 g I|X^7 8% 
10 mp 168-169°C; 'H-NMR (CDClj-DMSO-de, 200 MHz) 6 0.88 (9H. s). 2.46 (2H, s), 
2.81 (IH, dd, J = 10.6 Hz. 14.6 Hz), 2.94 (IH, dd, J = 4. 6 Hz, 14.4 Hz), 
4.72-4.86 (IH, m), 5.04-5.11 (2H, m), 6.97-7.14 (5H, m), 7.23-7.37 (4H, m), 
7.42-7.58 (4H, m), 7.67 (IH, d, J = 8.4 Hz), 8.29 (IH, d, J = 8.6 Hz); IR 
(KBr) 3272, 2957, 1636, 1537, 785 cm"^; Anal. Calcd for CjiHsiClaNO^:. C, 71.54; 
15 H, 6.00; N, 2.69. Found: C, 71.63; H, 6.09; N, 2.58. 
3 4 7 

N- [ (IRS, 2SR) -2- (4-7/1^^0 73i^7U) -2-t Yn^-y^'^f-jV-X- 
[3- (2, 2, 3, S-'r h9-7/U:i-uyu\f:^:=./i.) ] :jU;V^^^yi^ 

t e r t-Zf^/U 

20 1) S- i4-y;u:tnya^z=./u) -2- [3- (2, 2, 3, 3-'rhyyMn-:f 

2, 2, 3, 3-7^ h77/l^;rn-l- O-^^/l^^^cc^/^) :/pyN°>'-l-:^-:/7. 
4 84 g (3 3. 9 9 5:y^/U) , N-^P^y^^ty W ^ K6. 05 g (3 4. 

0%}}^ju) , 2, 2' -T-yt-;^ (^y:/^p- hy/i.) o. 2g(7)M«0 
25 4 0ml 1 . 5 ^Pfl^Anfiit^S Lfc„ HJSMtrMtci^Si] Lfc^, SfeM^ 

{A.-y)Virn-<i/9-()V) g^^^f-^uy. isg (34. o^y^/v) 01, 

2-v^^ h 5 0 m 1 ^^gi^Tici^T 6 0 %im\\L^ V y J^(n>mm^^y y 
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^:ymm^i. 36 g (3 4. 0 5 y^/p-) ^inx.> ^©^^0. smmm^i-tio 

M^mi^ il5i*6 . 6 0 8 g I|X^4 5 % 

'H-NMR (CDCI3, 300 MHz) 5 1.12 (3H, t, J = 7. 2 Hz), 3.41 (2H, d, J = 7. 5 
Hz), 3.40-4.15 (2H, m), 4.59 (IH, t, J = 7.4 Hz), 6.28 (IH, tt, J = 5. 6 Hz, 

10 52.5 Hz), 7.13 (2H, t, J = 8. 7 Hz), 7.44 (IH, t, J = 8.0 Hz), 7.59 (IH, d, 
J = 7.5 Hz), 7.93-7.96 (2H, tn), 8.01 (2H, dd, J = 5.6 Hz, 8. 9 Hz) : IR (neat) 
1736, 1686, 1599, 1508, 1302, 1273, 1238, 1159, 1115, 849 cm"' 
2) (2RS, 3RS) -3- (4-7yV:^p>^ai=/l<') -3-t KpdE-v'-2- [3- 
( 2 . 2 , 3 , 3 -r h 7 1 - 1 F p drv':/P ^l^i^/U] -fu \fi!r 

15 :ym=^f-)\^ 

mcm^A.. 1 6 g (3 0. 55 ^)^)V) ^i^z^^)VaL-^,v^ Om I ^XW^ 

\.-Whim\^it^^n'i- hy!>A2. 3ig (61. i^y ^ma-c-^inx.. 

^<^** 2 BtTO# bfc„ ?i^«^<7)^^#|^6ii-C^# (i^J^^/U^-T^/l'-Tfgfc^t) . 

20 ;rn:7 3^^;u) -2- [3- (2, 2, 3, 3-x h^7/l/;tn:7°P t';^=/^) ^^/v' 
- 3-:^-dpy f ^^-^'^^^/l^e . 540g (15. 275y ^yl^) Ov?3^^ 
,v^^=T}V^ 0ml ^?K>lr7ki^T-eiBxL, ^<D** 2 O^^im^^Lfco 

^^y^= 3/1-1/1) , ^mn^mt-o 

^^^WL^ KXfiS. 9 5 8 g W9 0% 

'H-NMR (CDCI3, 300 MHz) 6 0.90 (3H, t, J = 7. 1 Hz), 2.78 (IH, s), 2.93-3.03 
(4H, m), 3.78-3.89 (2H, m), 4.93-5.03 (2H, m), 5.96 (IH, ddt, J = 2.4 Hz, 
648 



wo 02/059077 



PCT/JP02/00532 



8.5 Hz, 53.2 Hz), 7.03 (2H, t, J = 8. 7 Hz), 7.11-7.15 (IH, m). 7.19 (IH, 
d, J = 7.2 Hz), 7.24-7.28 (2H, m), 7.34 (2H, dd. J = 5. 4 Hz, 9.0 Hz); IR 
(neat) 3418, 1715, 1607, 1512, 1377, 1229, 1186, 1159, 1100, 1057, 839 cm"^ 
3) (4RS, 5 SR) -5- (4-:7/l/;^p:7a:^/^) -4- [3- (2, 2, 3, 
5 3-x h^7/v;^n-i-t Kn^v'yntVv) ^^-i^/u] -i, 3-:^^f-y^]} i^^:^- 

(2RS, 3RS) -3- i4-yMviy:xL::^/U) -3-t ]^n^iy-2- [3- (2, 
2, 3, 3-'rhvy/i^:tn-i-TcVu^-y':^\:i\^^i.)^yz:?/u2-:fn\f:tiym^ 
^/V5. 878g (13. 595 V . T^miti- h V ^ 1 . 0 9 g (2 7. 

10 2?.])^/U) , ^iJ'y— /U2 Oral, ;?K30mK hvH \^n'7yy2 Oml(D 

^m^mmm^i^X. (2RS, 3RS) -3- i4-y;u:i-tiy:x^:^;u) -S-Hh' 
n^v^-2- [3- (2, 2, 3, 3-7" hyy'^u^^n-l-t Kndj^i^l/ptf/l..) 

±TWc^*fi:<?57" b 7 t Ko77>'5 0ml^^R^^:^y3^^/^r5>'2. 2 7m 
1 (16. 3 5 y-=E/V) , ^;f7^=7^2i^y^^j^y/^T^^K4. 12g (15. o^y 

20 3/1-1/2) , nmrntrntc. 

^M^Mi^ IRS 5. 0 0 1 g Jtz^g 2% 

^H-NMR (CDCI3, 300 MHz) S 2.14-2.38 (2H, m). 4.17-4.25 (IH, m), 4.34-4.42 
(0.5H, m), 4.87-4.89 (0. 5H, m), 4.96 (0. 5H, br s), 5.02 (0. 5H, br s), 5.73 

(0.5H, d, J = 8.7 Hz), 5.78 (0. 5H, d, J = 8. 7 Hz), 6.08 (IH, dt, J = 9. 7 
25 Hz, 53.4 Hz), 6.85 (0.5H, s), 6.99-7.36 (7. 5H, m) ; IR (neat) 3304, 1744, 
1514, 1236, 1101, 1067, 735 cm-' 

4) (4RS, 5 SR) -5- (4-7/U:^d:7;c=7V) -4- [3- (2, 2, 3., 

(4RS, 5SR) -5- (4-:77V:tn73i^.'U) -4- [3- (2, 2, 3, 3- 
649 



wo 02/059077 



PCT/JP02/00532 



T- h 7 y/U:t p - 1 - 1 K n 'Sf-^-yu If/U) ^yi?/u2 - 1 , 3 

:ti^5. 7 7 9 g (14. 4O5U^70 t h V ^'f-Jl^T % 1 6 . 1ml (11 

5 5 V^ji^) ^^J:^^}v:^jv'^^v K2 om 1 tX'JtW^L. :itL{;:^M-eH®f« 

Ht-yv'i/^^g. 17g (5 7. 6?y^/V) (^i>7<^/V;^/VzJsdr^/K3 Om 1 

JW^UT (-^=3r1h;//'g^^ai5^7^=2/l-l/l) , i6«J#J^#fc„ 
MS. 7 7 2g »6 6% 

mp HQ-iSCC; ^H-NMR (CDCI3, 300 MHz) S 2.41 (2H, d, J = 7. 5 Hz). 4.31 (IH, 
q, J = 7.4 Hz), 5.69 (IH, s), 5.79 (IH, d, J = 8. 1 Hz), 6.27 (IH, tt, J = 
5.4 Hz, 52.6 Hz), 7.11 (2H, t, J = 8.6 Hz), 7.31-7.36 (3H, m), 7.46 (IH, 
t, J = 7.7 Hz), 7.68 (IH, s), 7.96 (IH, d, J = 8. 1 Hz) ; IR (KBr) 3250, 1740, 
15 1690, 1516, 1240, 1115, 1096 cm"*; Anal. Calcd for CigHuFsNGj: C, 57. 15; H, 
3.53; N, 3.51. Found: C, 57.12; H, 3.57; N, 3.41. 

5) (4RS, 5 SR) -5- (4-:7/l':^a7^=>'W -2-;r^y-4- [3- (2, 
2, 3, 3-x h7 7/l';^n:7'Dlf';^=/U) -1, ^-H^-i^r^V ^) -J'^y- 

20 (4RS, 5SR) -5- {^-y jX^-^uy :x.^)V) -4- [3- (2, 2, 3, 3- 

v^^7:7/^;^■^yaf:t=/^) -1, Z-Hr^^-/ ^J^^-i-ir^yi . 1 

9 9 g (5. 5 0 7^ !J"=e/U) , -^^vf-t e r t->^f^7H. 4 4 g (6. 61 
. 4-N, N-i^^^/U-T^/lfy v^^-e 7mg (0. SS^y^/W) (O 

Tir ^ :^ h y 3 0 m 1 ^?S^^MT'-M# Ufc„ K^S^SO^M^^^ffi®* 
25 mbtbfcMt)Srv'y ;^<5^/^:^7 7i^^p-7 V^yy 4—\^xmm\.{-^^^^y /m- 

Sfe^^ JtK*2. 178g It5t^7 9% 

mp 116-118*C; 'H-NMR (CDCI3, 300 MHz) S 1.52 (9H, s), 2.69 (IH, dd, J = 9.0 
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Hz, 14.4 Hz), 2.99 (IH, dd, J = 4. 1 Hz, 14.3 Hz), 4,83 (IH, ddd, J = 4. 4 
Hz, 7.1 Hz, 9.2 Hz), 5.68 (IH, d, J = 7.2 Hz), 6.2? (IH, tt, J = 5. 6 Hz, 
52.5 Hz), 6.94 (2H, t, J = 8.7 Hz), 7.04 (IH, d, J = 7.8 Hz), 7.13 (2H, dd, 
J = 5. 1 Hz, 8.4 Hz), 7,28 (IH, t, J = 8.0 Hz), 7.33 (IH, s), 7.84 (IH, d, 
5 J = 8. 1 Hz): IR (KBr) 1806, 1701, 1516, 1372, 1159, 1113, 1076 cra"^; Anal. 
Calcd for C24H22F5NO5: C, 57.72; H, 4.44; N, 2.80. Found: C, 57.66; H, 4.41; 
N, 2.66. 

6) N- [ (IRS, 2SR) -2- i4-y/U:^X2-7 -2-t K^drV^^ 
71-1- [3- (2, 2, 3, 3-r b7 77l':rP:/pe;t=/l') ^Vv'/U] ] :fjjW^ 

10 5: t e r t 

(4RS, 5 SR) -5- (4-77l^;ri37a^=/U) -2-:t=3i^y-4- [3- (2, 2, 
3 , 3 -r h 7 :/p 1?;^=^/^) ^ypjuj - 1 , 3 JJ i^^y- 3 

/V2}?:/^t e r t-y^/1^2. 03 Og (4. 0 6 5 ^ U ^/^) W-r h y t Ko 7 

yy2 Oml^m^:^miti-h]) ^J^O. 16 g (4. 0 6 5. ]) ^/U) CO;^ ^ / — 

15 0 m 1 ^is^Tki^T^px.. mmx^ 1 mmm^Ltco Rmm^mm^^^^M^^^i 

HXfi 1 . 6 9 2 g flX^S 8 % 

20 mp 157-158t:; 'H-NMR (CDCI3, 300 MHz) 8 1.31 (9H, s), 2.76 (IH, dd, J = 9. 9 
Hz, 14.4 Hz), 2.86 (IH, dd, J = 4. 2 Hz, 14.1 Hz), 3.07 (IH, s), 4,04-4.13 
(IH, m), 4.65 (IH, br d, J = 9. 3 Hz), 4.94 (IH, s), 6.29 (IH, , tt, J = 5. 6 
Hz, 52.5 Hz), 7,08 (2H, t, J = 8. 7 Hz), 7.34-7.48 (4H, m), 7.81 (IH. s), 
7. 93 (IH, d, J = 6. 9 Hz) ; IR (KBr) 3353, 1682, 1534, 1514, 1242, 1225, 1171, 

25 1113, 1005 cm"^; Anal. Calcd for C23H24FSNO4: C, 58.35; H, 5. 11; N, 2.96. Found: 
C, 58.12; H, 4.94; N, 2.79. 

nmm 3 4 8 

4-:7/V:^n-N- [ (IRS, 2SR) -2- {4-yjl^:tnyzt^=^/U) -2-t: Kp^ 
[3- (2, 2. 3, 3-7" hyy/\^:tn^x2\^:t=^M -<i/i?/^] oi^/V] 
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N- C (IRS, 2SR) -2- (4-:7/^;^-a7ji=/U) -2-1: Kpdft/a^^yu- 
1- [3- (2, 2, 3, 3-r h97/U;^-n7'nt°:^ri7V) ] jtj/w^^ 

y$^t e T t-'f^/l^O. 4 2 3 g (0. 8 9 3 5: y^/l-) (D h y :7/^:to@^^5 
5 m 1 ^^S^MT' 1 5 ^mtm tfco Kf&^SrMJBE®* 7KT'« 

±T*#fc^#:> 4-:7/V;4-ci-l-:J-7 hj:^0. 17g (0. SS^jJ^/l') , 

1-k Kp=¥v'^:/:/M;ry— /P7kft#jo. i4g (o. sg?;!;^/^) ^r-fe 

10 5 ml tfT'^#bJ^£35Se, 1-^^/1^-3- (3-v^p« 5^/1-7 ? 7 :/n t" 

5 K -i^ltO. 1 7 g (0. 8 9 5 P^/U) ^JPx.. ^MT*-I!fe 

. e^J^^ KRfiO. 3 64 g 11X^7 5% 

mp 160-162t:; 'H-NMR (CDCls-DMSO-de, 300 MHz) 5 2.94 (IH, dd, J = 10.5 Hz, 
14. 4 Hz), 3.01 (IH, dd, J = 5.1 Hz, 14. 1 Hz), 4.66 (IH, d, J = 3. 6 Hz), 4.74-4.83 
(IH, m), 5.07 (IH, t, J = 3. 6 Hz), 6.26 (IH, tt, J = 5. 6 Hz, 52. 5 Hz), 6.97-7.11 
20 (4H, m), 7.24 (IH, dd, J = 5.3 Hz, 8.0 Hz), 7.38-7.61 (6H, m), 7.68 (IH, 
d, J = 8.7 Hz), 7.90 (IH, s). 7.96 (IH. d. J = 8. 1 Hz), 8.06 (IH, d, J = 
8. 1 Hz) ; IR (KBr) 3277, 1703, 1644, 1626, 1601, 1512, 1231, 1113, 835, 762 
cm"'; Anal. Calcd for C^^SO^' C, 63.86; H, 3.88; N, 2.57. Found: C, 63.49; 
H, 3.49; N, 2.45. 

25 mmm 349 

4-:7/V;^n-N- [ (IRS, 2SR) -2- (4-7/V:tP :7^-/W') -2-1: Kn^ 
^/-l- [3- [1- (1, 1, 2, 2-x ^ 7 ^'/l^:^ 0^5^/1^) }f=-JV\ 

*^^^^^/^^y7c^c:ly^7i^;^7}^^^A0. 36g (l. 0 0 ? U ^/W) <Dx h 7 
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T^h*ny7yi5mimm\cmSX't e X t--fh^i^:fyV^J^O. iig (i. 
00$y-=E-/U) ^mx.. 0. 5f^mm^LfCo ^tl^i^. 4-:7/V';^ti-N- [ (IR 
S, 2 SR) -2- (4-:7/^;^-a:7ciiri/U) -2-fc Kodf-i/-!- [3- (2, 2, 3, 

5 ^ KO. 181g(0. 3 3 2 ^ y^/l^) h7t Kp>'7>'1 OmlM^;!jfl 

1-1/1) . 'J4)^fxi\^)v:^-^)v-^^^vi,^^^\yc\.x. ^mi^mz.. 

10 e^a^ IlXfiO. 146g Jt5l*8 1% 

mp 162-163t:; ^H-NMR (CDClj-DMSO-dg, 200 MHz) 6 2.86 (IH, dd,. J. = 10.6 Hz, 
14.2 Hz), 2.99 (IH, dd, J = 6. 6 Hz, 14.2 Hz), 4.73-4.86 (IH, m), 5.01-5.06 
(2H, m), 5.63 (IH, s), 5.75 (IH, tt, J = 4.6 Hz, 53.2 Hz), 5.87 (IH, t, J 
= 1.7 Hz), 6.96-7.27 (9H. m). 7.37-7.57 (4H, m), 7.67 (IH, d, J = 8. 6 Hz), 

15 8. 06 (IH, d, J = 8. 4 Hz) ; IR (KBr) 3262, 1642, 1626, 1601, 1537, 1510, 1264, 
1229, nil, 1053, 833, 758 cm"^; Anal. Calcd for CmHjsFbNOz-O. 3HijO: C, 65.64; 
H, 4.33; N, 2.55. Found: C, 65.53; H, 4.04; N, 2.37. 
3 5 0 

5-i?T3n-N- [ (IRS, 2 S R) -2- {A-y jVi^ny z^zz-jv) -2-t Kci=^ri/ 
20 -l-[3-(2, 2, 3, Z-'r\'yy}VilS-Xi'fxi\^ir=z,V)^l^^J}ir^::iL-f-;V'\^ 

N- [ (IRS, 2SR) -2- (4-77l';^-p:73^=/l') -2-t Kp^v^Jl^/^- 
l- [3- (2, 2, 3, 3-'rVyy/i^:tnyn\d:t=z;i.) ^i^^J/i/] -] :fy7W<^% 
l^^t e r t--f^7VQ. 4 6 2 g(0. 9 7 6 5 y ^/U) © b ]) :7/k^p||^ 5 

25 m 1 m^^mMux 1 5 'Mm.w bfc„ tfc^. tk-cw l. 

±XmcmPI^. 5-^nn-i-i-yh:x:.j^0, 20 g (0. 9 8 5^^71-) , 1- 
fc Kp=¥v^^:^>^ h V T9'-)Vim'^Q. 1 5 g (0. 9 8^ U^/L) ^T"^ h - 
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hU /H 5 m 1 fpvm^ Lfj::A^ b 1 3 - ( 3 -v?7« ^/l^T ^ y :/P tVl') 

/U7i<v^^ ^ K ■ m^O. 1 9 g (0. 9 8 5 y ^/V) 5:iBxL. ^ti.T'-l!fem#L 

5 •vb^77^-tCT!»mL (•^=¥f-^^/i^^:3z^7V= 2/1-1/1) , i:?^ VT" 

iRftO. 42 9 g JUi$7 8% 
mp 154-155't:; ^H-NMR (CDClj-DMSO-de, 300 MHz) 6 2.94 (IH, dd, J = 10.7 Hz, 
14.0 Hz), 3.04 (IH, dd, J = 4. 1 Hz, 14.0 Hz), 4.75-4.85 (IH, m). 4.87 (IH, 

10 d, J = 3.6 Hz). 5.05 (IH, t, J = 3. 9 Hz). 6.28 (IH. tt, J = 5. 5 Hz, 52.4 
Hz), 7.09 (2H, t, J = 8.6 Hz), 7.23 (IH, t, J = 8. 0 Hz), 7.33 (IH, t, J = 
9.0 Hz), 7.44-7.56 (6H, m), 7.61 (IH, d, J = 7.5 Hz), 7.91 (IH, s), 7.98 
(IH, t, J = 8.4 Hz), 8.30 (IH, d, J = 8. 1 Hz) ; IR (KBr) 3279, 1703, 1640. 
1537, 1512, 1231, 1113, 787 cm"'; Anal. Calcd for CgsHziClFsNOsj-O. SHjQ: C, 61.01: 

15 H, 3.88: N, 2.45. Found: C, 61.21: H, 3.96: N, 2.82. 

5-^np-N-[ (IRS, 2SR) -2- {4:~-7/l^:ttiy :j:.:=^jU) -2-t Ka^:>' 
-1- [3- [1- (1, 1, 2, 2-'rhyy/^:tx3ai'f-jl') ^^^v^/U] 3z 

20 :ft'fbyf-.'^hy 73in/l/^^7fc-i>^0. 39g (1. 1 0 5 JI ^/U) h 7 
t Ko77>'l Sml^JC^iar-t e r t-T'hdrv';*!; !>3.0. 12g (1. 
10 5:y^/l^) SrJPx.. 0. smmm^X^fCo :Lil\Z., [ (IRS, 

2SR) -2- (4-77U;^P7ai:=/l') -2-t }^X3^-y-l- [3- (2, 2, 3, 3 

25 KO. 2 0 6 g (0. 3 6 7 5 U ^^v) (Dt" Ynyyl^l OmlW&^M^^ 

y * ^/v* yJ>.^n'^Y^y-7^ -izxl^m L (-^^if ly/mm^^/v= 2/1- 
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HRftO. lOOg W4 9% 
mp 162-163r; 'H-NMR (CDCl,, 300 MHz) 6 2.81 (IH, dd, J = 10.7 Hz, 14,3 Hz), 
3.08 (IH, dd, J = 4. 2 Hz, 14.1 Hz), 3.28 (IH, d, J = 3.6 Hz), 4.79-4.89 (IH, 
m), 5.08 (IH, t, J = 3.8 Hz), 5.63 (IH, s), 5.72 (IH, tt, J = 4. 0 Hz, 53.4 
5 Hz), 5.89 (IH, s), 7.10 (2H, t, J = 8.7 Hz), 7.18-7.32 (7H, m), 7.43-7.50 
(3H, m), 7.57 (IH, d, J = 8.4 Hz), 7.59 (IH, d, J = 8.4 Hz). 8.33 (IH, d, 
J = 8.4 Hz); IR (KBr) 3621, 3248, 1638, 1541, 1508, 1223, 1101, 789 cra"^ 

mmm3 5 2 

N- [ (IRS, 2SR) -2- (3-^Dn:7 3.n/U-) -1- [4- (2, 2~i^y/l^:^ 
10 n-3-p{9^/U7'^/V) ^^^v^/V] -2-t Kn^ixcc^/i^] jtjjv/^^y^t e r t- 

1) 3-^^7l^l- {4-)<'^juy=^z^/U) ^^V-2.-:^l/ 
■^^^^/f>A2 2. 5g (9 2 5 ^!J^/l-) , 3 1 y^Mt es^rv'^f^^i^^— r 

0 0 m 1 ^-QMW \^f£ii^ 4-;< ^^V^V^J/V-^ nyKSS. Og (463 
15 5 y ^JV) (Ox^=^^)V:z.^^,v^ 0 0ml Wmi'^^'^^^ < D iMTU JlSTi^ 

Tm. max'O. 5^ra^#Lfco ^(omm^^v•:r^xl^y^})V1\. 3ig 

(3 08. 3 $ y (n>^J:x.^,Va:.^'r)V 1 0 0 m 1 ^^SttJcJ^T-CMT ^ 

5/1-9/1) . ^mi^mt. 

It2»5 2. 64 g IR^9 7% 

^H-NMR (CDCI3, 300 MHz) 5 1.09 (6H, d, J = 6.9 Hz), 2.33 (3H, s), 2.67-2.77 
25 (IH, m), 3.70 (2H, s), 7.08 (2H, d, J = 8. 1 Hz), 7.13 (2H, d, J = 7. 8 Hz); 
IR (neat) 2971, 1713, 1514, 1464, 1042, 781 cm"^ 

2) 4- (2, 2.-^-7 )Vitxi-Z-:^^}V'f=^)V) h/U^ii^ 

3-^5^/U-l- (4-^f^7l'7 3i^/U) -f^V-^-HrV^^. 00 g (14 1. 8 

5 y ^iV) h {-J=^^jvr ^V) f-/u7T- h y K25. ig (ise^ 
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5 MS. 5 6 2 g W3 1% 

'H-NMR (CDCI3, 300 MHz) 5 1.04 (6H, d, J = 6.9 Hz), 1.91-2.05 (IH, m), 2.33 
(3H, s), 3.09 (2H, t, J = 17.0 Hz), 7.12 (2H, d, J = 8. 1 Hz), 7.17 (2H, d, 
J = 8. 4 Hz) ; IR (neat) 2975, 1514, 999 cm"^ 

3) (4RS, 5 SR) -5- (3-^ncty:x,=^/U) -4- 14- (2, 2~i^y/U 

ymtert -•:f=}'fV 

4- (2, 2--^-7)Vi!-xi-3-^'=fjv:f'^jv) Y)vau:y4. 0 6g, N-:/p^;^ 
tJ'v^W? K3. 64 g (2 0. S^y^/U) ^ 2, 2' -rV\f7. (-fVl/^n 
^hy^U) 3 0mg(Z)Mft:;^*3 0mm^^^l. 5^mSjtgKLfc„ 

15 ;^^t&«*PLfc^. Sfeit^^^ijibT^t. et^^'^^f-vT'WUirc, 

(3-^l3P^Vi/>r/U) S^^a£^/^4. 64 g (2 0. 5 5y^/V) ©1,. 2- 
v^P< hdE^^/:iii$':/4 Oml^?£{3:7iC}^T6 0%7km^b"^hy !>A<D»/-«7:7^ 
>Wi^0. 82g (2 0. S^y^yl-) ^Mtl^ ^©t*0. SW^jfU/c^ 
20 ^ti>l-±-e#fc^Sflsc7) 1 , 2-v'7« hdrv'aii5^>'2 Om l^?g=lr^?g.T'An;t. ^fi 

h^y^^- (--drf-i//gt^^9"/^= 1 5/1-9/1) (CiiU 

3- (3-^^ nn^a^::::/^) -2- [4- (2, 2-v^7/V:tP-3-p« ^/l^y^/U-) 
25 - 3 -:t^yyn \f:tym^^7^(Dn^mm^M^mi^t LT#fc„ 

mtmm 2. 49g (is. 3^y ^/U) ^^J=c.^lVaL.-^jV3 0 m 1 ^-QW^ 

L/£^5e,7R»{b^j^i>*-^hy i>Ai. 38 g (3 6. 6^y^/u) -^^w^nTL. 
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5 /V= 9/1-6/1) (CSU (2RS, 3RS) -3- (3-iJ'Oo:7a:^/l') -2- 
[4- (2, 2-:^7/^;e-n-3-p<^7V:/f-/^) ^i/i?/^] -3-t Kn dr->':/p 

±T'#fc^f*:. l^^TK^^b-^ h y l>A7K^?g9. 26ml(9.26^y ^/l-), 
^i5'/-/U20ml,7^h7tKci:7^>'20ml <DM#i^ =^^?aT'-M^ LfCo 

Lfco **fcWiii^«S7K?iis^-^- h y ^j^xn.m.mm^mm^^ l-c. ( 2 r s . 

3RS) -3- (3-;5^Pn:7cc=/U) -2- [4- (2, 2-v':77>;^p- 3-p« ^^H/ 
'f'/u) -<:/v?/V] -3-t KP=3E^v'ynif;^i/^oa^fig#,^^fe@^$:i: LT#fco 
±-e#fc^f|i®^ h^t Kn:77:/4 Om l^^^iC 1^ yai5^/^T5:>0. 7 7m 
15 1 (5. 5 6^1J^7W) , i^:73i^/V7j>;^7jsy/VTv^Kl. 40g (5, 0 9%V 

(^=3E^1^^</@^^^5^y^=3/l-l/ 

1) iJliiU (4RS, 5SR) -5- (3-i5'nP73c::^7V) -4- [4- (2, 2- 

20 LT#fco 

±T*#fc@^^:. -^^i?-t e r X-zTf-jVQ. 6 9 g (3. 18 5 U^/V) , 4 
-N, N-i^^Tt^^^'Wr^y f y^^:/3 2mg (0. 275JJ^>'U) ©T-fe h:^ h U 

25 1-6/1) , ifi^Jfe^#fc„ 

^Hfe^^ iRirO. 6 84g I|K*7% 

^H-NMR (CDCI3, 300 MHz) 6 1.03 (6H, d, J = 6. 9 Hz), 1.49 (9H, s), 1.88-2.02 
(IH, m), 2.57 (IH, dd, J = 8. 7 Hz, 14.1 Hz), 2.86 (IH, dd, J = 4. 7 Hz, 14.3 
Hz), 3.02 (2H, t, J = 17.3 Hz), 4.82 (IH, ddd, J = 4. 9 Hz, 7. 1 Hz, 8.5 Hz), 
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5. 64 (IH, d, J = 7. 2 Hz), 6. 63 (2H, d, J = 7. 8 Hz), 6. 99-7. 05 (3H, ra), 7. 15-7. 20 
(2H, ra), 7.27 (IH, d, J = 8. 1 Hz) ; IR (neat) 2980, 1809, 1728, 1360, 1312, 
1155, 1071, 733 cta^ 

4) N-[(1RS, 2 SR) -2- (3-i>DP:7cc:=:/U) -1- [4- (2, 2- 
e r \,--:f'f-)V 

(4RS, 5 SR) -5- (3-:J'PP7a:=/V') -4- [4- (2, 2-v?7/V:^P- 

3 -pt 9^/1^:/^/^) - 2 -ir^ y- 1 , 3 -;t=3E-f-y y e;':/- 3 -uivi^^m. 

t e r t-:/5^y^0. 684g (1. 385$ U ^/V) cDx t Ynyyl^^. 0 
10 ml^^gl^TK^'ftS-t-by >;7iv5 Bmg (1. A.b%^)=^jV) (O^'^ J-'}V2m.\U 

15 HXiO. 5 24g W8 1% 

mp 139-141'C; frNMR (CDCl,. 200 MHz) 6 1.03 (6H, d, J = 6. 8 Hz), 1.37 (9H, 

s), 1.85-2.06 (IH, m), 2.64 (IH, dd, J = 10. 2 Hz, 14.6 Hz), 2.75 (IH. dd, 

J = 5.4 Hz, 14.6 Hz), 3.09 (2H, t, J = 17.0 Hz), 3.63 (IH. br s). 4. 12 (IH. 

br s). 4.53 (IH, br d, J = 6. 2 Hz), 4.91 (IH, br s), 7.07 (2H, d, J = 8. 0 
20 Hz), 7.19 (2H, d, J = 8.0 Hz), 7.28 (3H, s), 7.41 (IH, s) ; IR (KBr) 3358, 

2984, 1682, 1530, 1167, 1009 cm-^ Anal. Calcd for C25H32CIF2NOJ: C, 64. 16; H, 

6.89; N, 2.99. Found: C. 64.21; H, 6.90; N, 3.01. 

^ii^3|3 5 3 

N- [ (IRS, 2SR) -2- (S-i^nny^i^/V) -1- [4- (2, 2-y-7 )Vi>r 
25 a - 3 ^}V':f=}-jV) v^/l'] - 2 - 1 F CI dj- ^y=!^^}V\ - 4-yjU:t n-Ty^uy 

N-C(1RS, 2 SR) -2- (3-^nP:7 3i=/l^) -1- [4- (2, 2-i?y 
;tP-3-p{5^/V-/5^/U) -2-t Kd :3f v-ji^/u] •fyjW^.^y^t e r t 

-•^'f-fVQ. 200g (0. 4 2 7$y^>'U) © ^ y :7yl-;^ng^^2m 1 
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-hTWcilft^s 4-:7yl-;^-a-l-i-7 h^^8 Img (0. 435^^;^) , 1- 
5 t Kn=^iX-<:/yM;Ty->'l'7K?Pt>6 5mg (0. 4 3^y^/l') ^T-fe hci h 
y /H 0 m 1 ^Xm^ L3fe:&5 1 3 - ( 3 -v?7« 5"/l-T 5 / :/p tVu) ^JV 

i^-M X K • 82mg (0. 43^11 ^/U-) ^J&Dx.. ^MT'-I!feji# LfCo 

»IX*0. 15 3g 42^6 6% 
mp 181-182'C; 'H-MJR (CDCls-DMSO-de, 200 MHz) 5 1.02 (3H. d, J = 7, 0 Hz), 
1.02 (3H, d, J = 6.8 Hz), 1.86-2.06 (IH, m), 2.80-2.97 (2H, m), 3.09 (2H, 

15 t, J = 17.2 Hz), 4.68-4.82 (IH, m), 5.07 (IH, t, J = 4.0 Hz), 5.19 (IH, d, 
J = 3.6 Hz). 6.98-7.37 (9H, m), 7.40-7.58 (4H, m), 7.82 (IH, d, J = 8. 2 Hz), 
8. 06 (IH. d, J = 8. 4 Hz) ; IR (KBr) 3297, 1640, 1534, 1264, 1057, 774, 760 
cm'^; Anal. Calcd for CjiHzgClFjNOj: C, 68.95: H, 5.41: N, 2.59. Found: C, 68.88: 
H, 5.33; N, 2.55. 

20 HJSM 3 5 4 

5-^ciP-N- [ (IRS, 2SR) -2- i^^-^ xixi-y z^z^fV) -1- [4- (2, 

N- [ (IRS, 2SR) -2- ( 3 -i^ OP 7:^^/1/) -1- [4- (2, 2-yy;V 
25 ;tP-3-p<^/^y'^/t') ^ly-J;V] -2-t Fp^^v'^^/^] iJ/Vy^XVfkt e r t 
-•f'f-ji^O. 20 0g (0. A2 7 X)}^;V) (n>Y)}-7jVirnmk2m\m^^m. 
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±X^mcmi^s 5-:i^^n-l-i-7 h^^ms 8mg (0. 43^y^/U) , 1- 

t KD^ix^:/y M;r>^— /VTK^i^e 5mg (o. 435y^/W ^r-feh^h 

y /H 0 m 1 fpX-W^ L>fe}65 h 1 3 - ( 3 -i?/ 'f-jvr XJ-Zfxi \f/V) 13 )V 

% F • Wm.8 2mg (0. 435y ^/l^) ^?aT^-M#LfCo 

fife^^ IlXao. 178g W7 5% 

10 mp 170-17 It:; 'H-NMR (CDClg-DMSO-de, 300 MHz) 8 1,02 (3H, d, J = 6.9 Hz), 
1.03 (3H, d, J = 6.9 Hz), 1.89-2.03 (IH, m), 2.86 (lH,.dd, J =10.8 Hz, 14.1 
Hz), 2. 95 (IH, dd, J = 4. 5 Hz, 14. 4 Hz), 3. 10 (2H, t,. J = 17. 4 Hz), 4. 73-4,82 
(IH, m), 5.05 (IH, t, J = 3,8 Hz), 5,19 (IH, d, J = 3.9 Hz), 7.16-7.38 (8H, 
m), 7.44-7.58 (5H, ra), 7.64 (IH, d, J = 8. 7 Hz), 8.29 (IH, d, J = 8. 7 Hz); 

15 IR (KBr) 3272, 1638, 1535, 1202, 785 cm"'; Anal. Calcd for CaiHjjgClaFjNOa: C, 
66.91; H, 5.25; N, 2.52. Found: C, 67.01; H, 5.27; N, 2.41. 

mmmB 5 5 

4-77V;^P-N- [ (IRS, 2SR) -2- (3-;^ p p :7ct=/l^) -2-t Ka^i^ 
-l-[4-(ter t-^:^=f-M ^i^v^/l'] :x.'^JU^ i-y ^ U:^-l-lJjU:^^-^^ 
20 K 

1) 4- (t e T t-^'y^M '^l^^J'}VT)\^^—)V 

t e r t-^:^^/W<i^-^i^l 0, 04 g (6 7, 7 2 ^ y •=E-/l') i'^^iJ-p?^ 
l^i/x^^^V9, 49g (67. 7^y^/^) <Dhy >'/l^:tng^^l OOml^ 

25 xr)vti y 14 L, g^^^^/vT 2 mttm ufco ft * was ^^i7kw■:^ h y 

AT'^it. «^i^M*b-C4- (t e r t— ^^-^/V) -<>-XT/l^t K©ffi^ 

±T'#fc?^ft:(7)^ / -/H 0 0 m 1 ^J^t, »T^ 7K*jt:l5 5 b y A 
1, 28 g (3 3. O^y^yU) ■^^>\.'f-M7Ck.%^ ^MT'-BfeJt#Lfc<. 
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5 M^^Pf MlO. 83 g ljX^7 4% 

^H-NMR (CDCI3, 300 MHz) 5 0.68 (3H, t, J = 7.4 Hz), 1.28 (6H, s), 1.65 (2H, 
q, J = 7.4 Hz), 4.66 (2H, d, J = 5. 7 Hz), 7.30 (2H, d, J = 8.4 Hz), 7.33 
(2H, d, J = 8. 7 Hz) ; IR (neat) 3281, 2965, 1462, 1015 cm"^ 
2) 3- (3-i^tiuy^z=.jU) -3-;^-dE^y-2- [4- (t e r t-^yf-M 

4- ( t e r t-^V^/l^) ^yi^jUTJl^=i^Jl'4. 075g (2 2. 865j;^ 
/>) . hV^'f-J^T^yA. 7 8ml (3 4. 3 5 U ^/l^) <DB^3i^/U5 Om 1 
^^\Zyi^^T^it;^ '$'y:^/y^:^=^/U3. 1 4 g (2 7. 4 5 y^/W) 

15 ttm^i^^^/l^^-v-Ji^xm^ LfCo fti^fc^i^(D^^^^^W* LT. ;i^y:^ 

i3-:!rnn^yy^yfj\^)^m^f-/\^5. 18g (22. 9^y^7^)©l, 2- 
v^Tf V^iy:r.^yA Om l^fS{^7ki^T6 0%7K*^k•:^^y !>A(^?ji5l&/.-?7 7^ 

yW#io. 91 g (2 2. g^y^/i/) ^imx.. ^mm^x^tL. 

20 :itbt^±-e#/cp<^>';^/U4^^'^3i;^7^/K^l, hdrtX3^iJ':x2 Om 1 ^ 

mtim^XM^. 5 0°CT*-M#Lfc„ KIS^^^tKJ-^^. l^^:3i^/U-C2|Eltt 

25 n^mW JlX*6. 9 6 9 g W7 9% 

^H-NMR (CDCI3, 300 MHz) 6 0.62 (3H, t, J = 7.4 Hz), 1.12 (3H, t, J = 7. 2 
Hz), 1.23 (6H, s), 1.59 (2H, q, J =7.4 Hz), 3.26 (IH, dd, J = 7. 5 Hz, 14.1 
Hz), 3.32 (IH, dd. J = 7.2 Hz. 14.4 Hz), 4. 10 (IH, q. J = 7.0 Hz). 4. 11 (IH, 
q. J = 7.2 Hz), 4.54 (IH. t, J = 7. 4 Hz). 7.13 (2H. d, J = 8.4 Hz), 7.21 
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(2H, d, J = 8.4 Hz), 7,36 (IH, t, J = 8.0 Hz), 7.51 (IH, dd, J = 1. 2 Hz, 
7.8 Hz), 7.78 (IH, dd, J = 1. 5 Hz, 7.8 Hz), 7,89 (IH, t, J = 1.8 Hz); IR 
(neat) 2965, 1736, 1692, 1229 cm"' 

3) (2RS, 3RS) -3- (a-iJ^nny^i:^/!/) -3-t Kn=3re/-2- [4- 
5 (t e r t-^^'^/U) -^^'v'/l^] t':^^^^^:^^-;^ 

m\:M^4. 9 1 g (3 6. 0 5 y^/U) Srv':r^5=-/l-J^— r/V5 Om 1 fpX^MW 
Lfj::6^h:^mit^^m'rhV ^J>^2. 78 g (7 2. O^y^/i-) ^^MX-Mk., 

:^mit^-^m^m(Oi^^^^^^-'r/umm^mc^ n^fitc^mi^. 3- (3-^5^ p 

10 p:7cc:^;^) -3-:^=3ry-2- [4- (t e r t-^y^/V') ^^'v'/W] 7°P t°:tV^ 
^^>?U6, 969g (18, Ol^y ^/U) ©-✓'J^^/VJ^— r/U3 0ml t^^^jfc 

^^rx'MK.^ ^(Z) * ^ 2 0 5>rHm# l^o s^&^t-#^i^^^ LTojnx.riii^jo 

75 Ig 11X^9 6% 
'H-NMR (CDCI3, 200 MHz) 6 0.63 (3H, t, J = 7. 4 Hz), 0.923 (3H, t, J = 7. 1 
Hz), 1.23 (6H, s), 1.59 (2H, q, J = 7.4 Hz), 2.84-2.99 (3H, m), 3.13 (IH, 
20 d, J = 3.0 Hz), 3.90 (IH, q, J = 7.2 Hz), 3.91 (IH, q, J = 7.4 Hz), 5.02 
(IH, t. J = 3. 1 Hz), 7.00 (2H, d. J = 8.0 Hz), 7,18 (2H, d, J = 8. 0 Hz). 
7.26 (3H, s), 7.42 (IH, s) ; IR (neat) 3480, 2965, 1728, 1715, 1375, 1192, 
1159, 1032, 789 cm"' 

4) (4RS, 5 SR) -5- (3-^tiuy:^:=./U) -4- 14- it e T t-^y 
25 "f-zu) ^yi^ju^ -1, 3-:t^-^yV-Jy-2-:ty 

(2RS, 3RS) -3- (3-^nP73.r^/k) -3-t h*X2^^y-2- [4- (t e 
r t -^y^yl^) ^yi;^/U^ :/p }:f:tyi^^^/l^6. 650g (17. lo^y^ 
^l-) > T^miti-VV^Al. 37g (3 4. 2^y^/V) , 7^^5^7-7^2 01111, 
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Mi^mmmm:^mki-hv^j^x'^m.mmmB^^\^x, (2rs, 3r 

S) -3- {S-^uuy:^c^jU) -3-tFo^i/-2- [4- (ter t-^y'^M 

-O'v'/H yn]i':ti^m<Dm^^^^&^mi^tLxmco 

5 ±XWcmPf(D'rhy}^V^yv>7 0mimm^hV^=f-/l-T%y2. 8 6m 
1 (20. 5 5 y^/l^) . i>7a:::^7U4Ny^7}Ni;/^ri^K5. 18g (18. 8$y 

10 Sfe^fa M4. 3 12g W7 1% 

rap 223-224t:; 'H-NMR (CDClj-DMSO-da, 300 MHz) 8 0.65 (3H, t, J = 7.4 Hz), 

1.24 (6H, s), 1.60 (2H, q, J = 7.4 Hz), 2.30 (IH, dd, J = 6. 3 Hz, 14.1 Hz), 
. 2.37 (IH, dd. J = 9.0 Hz, 14.4 Hz), 4.33-4.41 (IH, m), 5.70 (IH, d, J = 7. 8 

Hz), 6.84-6.87 (3H, m), 7.15-7.23 (3H, m), 7.27-7.33 (3H, ra) ; IR (KBr) 3247, 
15 2965, 1738, 1240, 1019 cm"*; Anal. Calcd for C^jii^cm^: C, 70.48; H, 6.76; 

N, 3.91. Found: C, 70.35; H, 6.59; N, 3.77. 

5) (IRS, 2SR) i3-:!/viX2-7a^=:.M -3- 14- it e 

(4RS, 5 SR) -5- P nyccrz/v) -4- [4- (ter t-^yf-yU) 

20 ^yi;^;u2-l, 3-:t^'9-)/Vi^>~2-:t>4. 04 6 g (11. 3 15;];^/^) 
tykmit-f-hV-^J^l. 81 g (4 5. 2 5]J^/l') ilrJ^;J'y-7l'4 Om 1-7[C2 
m 11^ T% 5 li#F^M31?jK Lfcc KJE&^^TKT'lgrf? ^ 0 . 5 \mim U 

25 8 3 3g JlX^7 6% 

rap 86-87'C; ^H-MIR (CDCI3, 200 MHz) 8 0.66 (3H, t, J = 7. 3 Hz),' 1.26 (6H, 
s), 1.61 (2H, q, J = 7.4 Hz), 2.30 (IH, dd, J = 10. 2 Hz, 14.0 Hz), 2.72 (IH, 
dd, J = 3.2 Hz, 13.6 Hz), 3.30 (IH, ddd, J = 3. 5 Hz, 4.7 Hz, 10.4 Hz), 4.67 
(IH, d, J = 4.8 Hz), 7.05 (2H, d, J = 8. 4 Hz), 7.22-7.30 (5H, m), 7.42 (IH, 
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s); IR (KBr) 3400-2700, 1576, 1474, 1460, 1420, 1044, 781 cm-^ Anal. Calcd 
for CjoHjjgClNO-O. IHjjO: C, 71.99; H, 7.91; N, 4.20, Found: C, 71.96; H, 7.85; 
N, 4.14. 

6) 4-:7/V':^-p-N- [ (IRS, 2 SR) -2^ (3-^ p P:7a.-/l^) -2-t K 
5 P^V-l- [4- (t e r t-^y=f-/U) ^i^v^/l^] i-y /U:>^ 

^f-^ K 

(IRS, 2SR) -2-r^/-l- O-jJ'nP^ai^yU) -3- [4- (t e r t 
T^i/^/l') ya^^7V]-fn/<^l/-l-:^—;V0, 3 00 g (0. 9 04^y^/W , 
A-yjvirn-i-^y Y:r.f^Q, I7g (0. 905;!;^/^). i-t Kp=¥e/^:/ 
10 yry-zl^TK^i^O. 14g (O. 90 5y^/W) ^IrT-feh^MJ/HOml 

-N, N-v^T^ ^J\<-^JVJ>,T ^ K 2 m 1 ^X'W.W h 1 -^^/W 3 - ( 3 -v?^ ^ 
)Vr %J-fxi % K • mm^O . 17g (0. 90^!; ^/U) 

J|K*0. 38 Ig. ItK^8 4% 
^H-NMR (CDClj-DMSO-ds, 300 MHz) 6 0.64 (3H, t, J = 7. 5 Hz), 1.25 (6H, s), 
1.61 (2H, q, J = 7,5 Hz), 2.84 (IH, dd, J = 10.5 Hz, 14.4 Hz), 2.93 (IH, 

20 dd, J = 4.2 Hz, 14.4 Hz), 4.72-4.81 (IH, m), 5.05 (IH, t, J= 3.6 Hz), 5.28 
(IH, d, J = 3.6 Hz), 7.00 (IH, dd, J = 8. 1 Hz, 10.2 Hz), 7.12-7.35 (8H, m), 
.7.41-7.58 (4H, m), 7.82 (IH, d, J = 8. 1 Hz), 8.05 (IH, d, J = 8. 1 Hz); IR 
(KBr) 3414, 3250, 2965, 1638, 1628, 1599, 1514, 1262, 1233, 766 cm"*; Anal. 
Calcd for C31H31CIFNO2: C, 73.87; H, 6.20; N, 2.78. Found: C, 73.53; H, 6.13; 

25 N, 2.84. 

mMmz 5 6. 

5-j5^0P-N- [ (IRS, 2SR) -2- ( 3-^ P P 7^1-/1/) -2-fc KP^ri/- 
1- [4- (t e r t-^l^f-M ^>'v?/l'] ^5^/1^] 'f-y^Uy-l-:ij/U:^ef-^^ 
K 
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(IRS, 2SR) -2-T5/-1- (3-i^nn:7a:n/l^) -3- [4- (t e r t 
-^I^'^JV) '7a:,=:.)V\ T^P X'^^'- 1 7^0 . SOOg (O. 904^ jJ ^/l^) ^ 
S-^pcJ-l-f 7 hoiglo. 19g (0. 9 0 5:y-=E-7^) . 1-t Kn^>/^>y 
MJTy-Z^TKfOtlO. 14g (0. 9 0 5:y^;^) ^T-fe hr^ MI/Vl Om 1 - 
5 N, N-v^^ =^)Vi^s)VJ^r ^ K 2 m 1 ffiT-jt^ L/£;^5 i -cn^/i.- 3 - ( 3 - v?^ =}- 
/UT^yynlf/u) :fy/U:^i;^y(Kh'-mmo. 17g (0. 90^y^/u) 

10 LT. i6*Jtl*#fc„ 

HJiiO. 3 6 3 g itZ^7 7% 
^H-NMR (CDClj-DMSO-dg, 300 MHz) 5 0.64 (3H, t, J = 7. 4 Hz), 1.26 (6H, s), 
1.62 (2H, q, J = 7.4 Hz), 2.83 (IH, dd, J = 11.0 Hz, 14.6 Hz), 2.95 (IH, 
dd, J = 4. 2 Hz, 14.7 Hz), 4.73-4.82 (IH, m), 5.03 (IH, t, J =3.9 Hz), 5.26 

15 (IH. d, J = 3.9 Hz), 7.16 (2H. d, J = 8.4 Hz), 7.22-7.36 (7H, m), 7.42-7.49 
(2H, m), 7.55 (IH, d, J = 7. 5 Hz), 7.58 (IH, s), 7.65 (IH, d, J = 8. 4 Hz), 
8.28 (IH, d, J = 8.7 Hz): IR (KBr) 3262, 2963, 1636, 1516, 785 cm-^; Anal. 
Calcd for C31H31CI2NO2: C, 71.54; H, 6.00; N, 2.69. Found: C, 71.24; H, 6.11; 
N, 2.42. 

20 %WS\ 3 5 7 

N- [ (IRS, 2SR) -1- (4-t e r t -y^/W^^/i^^/W) -2- {A.-y )Virxi 

yz,L=^/U) -2-fc Kn^ix3:^yv] -4-771^:^13-1-^-7 hr 5 K 

1 ) ^^/l' 2-[4-(tert --fi^M ^y-J/l^l - 3 - ( 4 -V/l^^U y ^:=.jV') 

25 p - t e r t -':f'=fjV^l/-J)VTfV^—)\^ (5ml, 28. 2^1) ^)V) (rW§k=^ 
(6 0ml) ^?glCMJ3i^/UT^>' (5. 9ml, 4 2. 2,%^)=^)^) -^U 
x.»T-T?p«^>'y?./^4^::i/ki5'ny-f K (2. 4ml, 31. O^U^/i^) :§r?®T 
U -^0^^1BtFBm#U/c„ ^Ifffibfc^t^HSr^iiU ^WL-^^^m\^X:^^yy-Y 
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^9^/1^3- (4-7/^;*-p:7ai=/l') -3-:t^>fyn}f:^:^^h (5. 6 8g, 2 
7 ^ y ^/l') © v^^ h ^ari/o^iS^ ( 5 0 m 1 ) ^^tK?^ U T^miti- h y A ( 6 
0%, 1. 13g, 28? y^/l-) ^ABx.. Tkl^TT'S Or^iSi^bfc^. ^S^^- 
b^v?^^ b^rv/icij^^' (3 0ml) mm^Mk.. Muv i^mm,w\^tc. mjsht 

5 10^C>^^T'i5'^V^U g^^^/^T'ttWLfCo »^ii£^■^^/;r>v'!>AX' 

f-i/ : g^^^^/W= 1 0 : 1, 8:1) T*»^U ^f"/^2- [4- (ter t-T' 
^/l^) ^^v^/l^] -3- (4-7/l';^P7'cn::i/^) -3-:^^y7'ntr:t^— h (8. 

9 7g. 9 3%) ^m^mm^-f^i^kLxmc. 

10 IRvmax'^'(cra"0 : 1736, 1685, 1599, 1508, 1267, 1234, 1159 

^H-NMRCCDClj) S (ppm) 1.11 (3H, t, J = 4. 8 Hz) 1.27 (9H, s) 3,28 (IH. dd, 
J = 2. 0, 4. 8 Hz) 4. 10 (2H, q, J = 4. 8 Hz) 4. 56 (IH, t. J = 4. 8 Hz) 7. 07-7. 15 
(4H, m) 7.27 (2H, d, J = 5. 4 Hz) 7.95-8.00 (2H, ra); 

2) ai^yi. (2RS, 3RS) -2- [4- (t e r t-:/^^/!^) ^Vv?/U] -3- 
15 (4-77U;^a7ai=^7W -3-t ]i^o^i/zft2\f:t:¥^h 

. (6. 5 9g, 4 8. 3 5y^/l-) <D^-7^yI^^?g (8 0ml) 

mit^- ^m-r {3. eeg. 96. e^y ^;u) ^mmx-MK.^(oi^-^ 2 

^m^tbfCo ^f^y^2- [4- (t e r t-:/^/V) -<Vi?/U] -3- (4- 

y;V:^x2ya^::^;V)-3-:t^V'yx2\^:^^.^}.{S. 6 1 g, 2 4. IS^y^yi/) 
20 (^^-7=-/^ (40ml) ^^g^iPx.. mux 1 5 bfc„ 1 aS»-C'S;S 

i^^iJgLfco aS^i^y*'5^yi-;&7Ai5'i3-r hj?'7 7-r- .(-^=¥-f->':i^ 

^3if^/^=8 : 1. 5:1) T*»^U ^^v'l- (2RS, 3RS) -2- [4- (t 
e r ^V-J'}V\ -3- ( 4-7/l/;^-n y^^::^/!/) -3-t ^xi^-y-fxi\^i!r 

25 ^^-h (8. 0 0 g, 9 2%) ^4i#.ig5g;^--r/l'^bT#fCo 

IRvinax™""(cm-0: 3452, 1726, 1604, 1510, 1464, 1394, 1373, 1224, 1157, 1030 
^H-NMR(CDCl3) 6 (ppnO 0.89 (3H, t, J = 7.4 Hz) 1.27 (9H, s) 2.95 (2H, s) 
3. 04 (IH, d, J = 3. 0 Hz) 3. 87-3. 95 (2H, m) 4. 99 (IH. s) 6. 97-7. 07 (4H, m) 
7.21-7.28 (2H, m) 7.32-7.39 (2H, m). 
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3) (2RS, 3RS) -2- [4- (t e r t--/^/U) ^^'i^/U] -3- (4-7 
-3-t Kp'^v'T'p t';^:^^ 
J^5^7l^2- [4- (t e r t-^/^yV) ^V^;?/!^] -3- (4-:7/V:tn ^cnr^/l^) - 
3-;i^d5^yyph':^;^'^-^ (7. 4 3g. 20. 7 5: U ^/w) (DxhytKa^^ 
5 ^ ;-)V (2 Om 1 -2 Om 1 ) ^^JcMT* 2 ^^(^TK^^k;-^ h y 

igs ^iffaiSSUfco ->^1^V-|^^^9^/^T'S3^i,^m\ (2RS. 3RS) - 

2- [4- (t e r t--/^/^) ^^^i^/U] -3- {A-y )Vilrv.y ^:^)\/) -3-fc Fl3 
10 ^i^ypt°;^>^ (5. 5 1g, 8 1%) ^ilfe^^ibr^fCo 
mp 102-104\: 

IRvniax'®'(cm"0: 2500t3300, 1709, 1606, 1510, 1226, 1159, 839 
'H-NMR(CDCl3) 6 (ppm) 1.27 (9H, s) 2.85-3.02 (3H, m) 5,04 (IH, d, J = 4.4 
Hz) 6.98-7.06 (4H, m) 7,22-7.27 (2H, m) 7.31-7.38 (2H, m). 
15 4) . (4RS, 5SR) -4- [4- (t e r t-^^^^l^) ^i^v?/U3 -5- (4->' 

(2RS, 3RS) -2- [4- (t e r t-:/^;!^) -<V^i?7H -3- (4-7/1-:^ 
-3-t Kpdj-v'ynlf;^:/^ (5. 0 7g, 15. 3 5^^71^) (O'r 
h^t Kn:7^:/ (1 5 Om 1) h y^^/kT (3. 2ml, 2 2. 9 

20 5 5y^/k) , i^:7ai::iyky ^-^rS^K (3. 6 3ml. 16. S^y-t/k) 

dri^i^-@^^al^7^) -CMb, (4 R S . 5 S R) -4- [4- ( t e r t 

-5- {/^-y jva^xiy a:.zz.}v') -i, 3-:t^-^yVi^i^-2-:ty (3. 
9 8g, 7 9%) Sr4Sfe^§^i:Lr#fc„ 
25 mp 218-219°C 

IRvmax"'(cm"0 : 3284, 1736, 1610, 1514, 1363, 1230 

^H-NMR(CDCl3) 6 (ppm) 1.28 (9H, s) 2.10-2.86 (2H, m) 4.15-4.26 (IH, m) 4.95 
(IH, s) 5.78 (IH, d. J = 7.6 Hz) 6.95 (2H, d, J = 8.4 Hz) 7,08-7.18 (2H, 
m) 7.26-7.40 (4H, m). 
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5) (IRS, - 2RS) -2-7'^ /-3- [4- (t e r t--^5^/U) ^y-J/U] - 

1- (4-7'/1';^ci7ji=/^) •:fvy^y-i-:t—/u 

(4RS, 5SR) -4- [4- (t e r t-^f^/V) ^i/S^/V] -5- (4-:7/^:j- 
p:7:nri/i.) -1, 3-:^-^-^:/]) i^y-2-:^iy (3. 80g, 11. 65:!J^/^) 

5 (D:r.^y-;mm\^smM:^mit'rhv^j^7i^mm (7. ami, ss. 4^y^ 
immmLtc. mm^ni^^ i-^^^-ty-mm^^^M xmmu (irs, 2r 

5) -2-T 5:7-3- [4- (t e r t-^^^ju) -<:/v^/u3 -1- {4-y ;U:i'uy :c 
10 T'P/-?;/-!-;^-/^ (2. 5 7g, 7 4%) LT#fco 

mp ISg-HCC 

IRv!nax"'(cm"0: 2500-3300, .1603, 1508, 1363, 1224, 1155, 1043 
'H-NMRCCDClj) 5 (ppm) 1.29 (9H, s) 2.06 (2H, br) 2.30 (IH, dd, J= 10.4, 
13. 6 Hz) 2, 72 (IH. dd, J = 3. 4, 14. 0 Hz) 3. 26 (IH, ddd, J = 3. 8, 4. 8, 10. 6 
15 Hz) 4.69 (IH, d, J = 4.8 Hz) 7.01-7.10 (4H, m) 7.25-7.40 (4H, m). 

6) N-[(1RS, 2 SR) -1- (4-t e r t-:/^/l'^>'v?/^) -2- (4- 
7/U;*-P7a.=/U) -2-t Kczdrv-ji^^^^] -4-yMu-l-i-y }'T % K 

(IRS, 2RS) -2-r5y-3- [4- (t e r t-Zf'^M ^y-J/l^'] -1- 
yx2y^:y-l-:t^;U {0. 30g, 0. 9 9 8 5:y^/k) 

20 (DT±h^ m;/!^ (1 Om 1 ) mm^4-y/u:tx3-ry^ u>'-i-:ij/u-^ym (0. 

20g, 1. 055y^/^) . 1-t kp^^v^^'^ M)r)/->'H7Kfti^ (0. 

16g, 1. 0 5^!)^/U) Sr^nx.. ft^tCl-3i5^/W3- (3-v?7{5^/l-T5y:/ 

• P w 5 \^mmi& (0. 20g, 1. 05$ y ^/u) ^An;^. ^jax- 

P-vh^7 7^- (--^f-i^ : @t^^^/^= 5 : 1. 3 : 1) s -e©^, ff^^^ (-^ 
^•^y-m^=^'^^^) T-W^U N- [ (IRS, 2SR) -1- (4-t e r t--f^ 
;W<yi;^/V) -2- ( 4 -:77W;^-p 1731=71') -2-t KpdE-t/ai'f-;u] _4_:77^;^p_ 
l-:^7^75K (0. 3 0g, 6 4%) ^M^^ntLXmCo 
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mp 149-150T; 

tf^#:: C, 76.09; H, 6.17; N, 2.96 

MMW:-- c, 76.07: h, 6.09; n, 2.92 

5 IRvmax""^(cm"^) : 3263, 1639, 1601, 1510, 1263, 1226, 1051, 835 

^H-NMRCCDClj) 5 (ppm) 1.31 (9H, s) 2.72 (IH, dd, J = 10.6, 14.4 Hz) 3.03 
(IH, dd, J - 4. 4, 14. 2 Hz) 4. 70-4. 84 (IH. m) 5. 04-5. 08 (IH, ra) 5. 83 (iH, 
d, J = 8. 0 Hz) 6. 90-7. 15 (6H, m) 7. 31-7. 57 (6H, ra) 7. 85 (IH, d, J = 8. 0 Hz) 
8.97 (IH, d, J = 7.6 Hz). 

10 mmm ass 

N- [ (IRS, 2SR) -1- (4-t e r t -:/^/U^i/v^;U) -2- {A-yjl^^n 
7^^/^) -2-t Kn=arv'J^^7U] -6, Kd-5H-'<:/>/ [a] v'^n^ 

(IRS, 2RS) -2-T ^7-3- [4- (t e r t-^^^f-Jl^) ^y\>;V] -1- 
15 {A-yjV:^nya:.::^;v) {Q. 4 1g, 1. ae^y^yu) 

t^T-feh^MJ/l' (10ml) mm^Q, 7-v't Kn-5H-^i/y [a] i/^n 
^■:f'ri^-l--^;v:^i^m. {0. 2 0g, i. OS^U^/i^). l-fc KP^ix^v 

>^M;Ti/-/H7ksit) (0. i6g, 1. 0 5%]>=^7V) ^Mx.. ^m^i-=^ 

=f-;v- 3 - ( 3 -v^p< ^;VT 5 y y a \f7V) ^ m^:^ ( 0 . 2 0 g , 1 . 

20 0 5 ^ n ^e/U) ^ip X.. MMX- 3 P LfCo m^^^Jl-X^^ ^^SWtK. 

^^^i^y;^;^;^:^;yi.i5^n-vhi^^>'^- (-.ds^-9-^^:@^^ai^7U=5 : 1, 2 : 
1) . (-^=3rf-^/-@^^:i^^/l.) T^MU N- [ (IRS, 2 S R) 

-1- (4-t e r t-y'^/U^yi^^/U) -2- ( 4-y/V;^n a^^ri/l^) -2-t Fn=^ 
25 ^/3i^yU]-6, 7-i^t Kn-5H--<^^y [a] :Xi5'P^7'x>'-l-:^;/P/}?^f-^ 
K (0. 4 3g, 6 7%) Sr4ifej^faiLT#;fco 
mp 140-142°C 

7D»^Wfi:C3iH„N02-0.25H20 i LT 
tf^-jii: C, 78.20; H, 7.30; N, 2.94 
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^a>Kfi: C, 78-16; H, 7.20; N, 2.86 
IRviDax""(cm'0 : 1637, 1508, 1363, 1222, 1155 

'H-NMR(CDCl3) 5 (ppm) 1.29 (9H, s) 1.96-2.04 (2H, m) 2.13-2.23 (2H, m) 
2. 62-2. 73 (3H, m) 2. 96 (IH, dd, J = 4. 4, 14. 6 Hz) 4. 17 (IH, d, J = 3. 2 Hz) 
5 4.99-5.01 (IH, m) 5.63 (IH, d, J = 7.6 Hz) 5.90 (IH, dt, J = 5.6, 11.4 Hz) 
6.24 (IH, d, J= 11.8 Hz) 6.87 (IH, d, J = 1. 0 Hz) 7.01-7.16 (5H, m) 7.25-7.33 
(3H, m) 7.38-7.45 (2H, in). 

m^m3 5 9 

N- [ (IRS, 2SR) -1- [3- (1, l-v?:7/l';^-D^^;l^) -<Vi^/l/3 -2- 
10 {4~yj]^:^T2y:x:.:=^/u) -2-t Kc^v'^^/i'] -4:-yjU:^u-i-i'y hr^ K 

1 ) 3 - ( 1 , 1 -""JyMu^i^/u) MJ 
3-T±^ji^/<:^y-7:x^yy {5. 8ig, 40. o^u^yi') (^)Aofc■:^;^=I 

/He, If 7. (2->? h^i/o:^/!^) TXJ'^jvyr—Y^yjviry^Y (12. 5 

ml, 67. 83; y ^/V) ^?iTL. a:-^ J—jV (0. 46ml, 8. 14 ^JJ^ 
15 }V) ^i^o<f3i®TU 8 0-8 5t:T-i^^ii#bfCo SJSm^#!^^fP«W7K{- 

tfc„ ^S^v^y*y/^:*7i^^p•r h^7>^-r— (^^=¥1^-:/ : ^-x/^= i o : 

1, 8:1. 5:1) T-M^U 3- (l. \-^Jy }Vi!rxi:x.^)V) -<VV=^V^) )V 
(5. 16g, 7 7%) ^to^jgP^;^-^/^^ Lr#fc„ 
20 IRvmax'^"(cm"i) : 2223, 1485, 1429, 1386, 1304, 1186 

^H-NMR(CDCl3) 5 (ppoO 1.93 (3H, t, J = 18.3 Hz) 7.55-7.60 (IH, m) 7.72-7.80 
(3H, nO- 

2) 3- (1, \-i?y)Vi!rxi:x,'f-)V) ^SW^ 

3- (1, l-v'7y^;tPa:f^;l/) ^^yr^bp/k (5. lOg, 3 0. 5 3;];^ 
25 )V) (OimnWL (10 0ml) \Z.im.\^'rV^)^J>. (3. OSg, 7 6. 2 5 5y 

^^y^J>^X%W^. iitff^^iU 3- (1, l-v?:7yi':to^5^/^) 
(5. lOg. 9 0%) ^iifejgi,i:LT#fCo 
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mp 96-97'C 

IRvmax"""(cm-0 : 2500-3300, 1689, 1616, 1423, 1385, 1323, 1278, 1263, 1176 

*H-NMR(CDCl3) 5 (ppm) : 1.97 (3H, t, J = 18. 4 Hz) 7.52-7.65 (IH, ra) 7.76-7.79 
(IH, ra) 8.17-8.34 (2H, m). 

5 3) 3- (1, i-i:^y/u:^uzj:.^/u) ^>'v?/k7'/^3— /i^ 

ii(.mt]}^^J=^r/l'?.=-^J^ (2. 2 4g, 5 4. 4^y^/V) <^)3^— r/l^M 
?S (1 0 0ml) ICS- (1, l-v?:7/U:*-a3i^7k) -<^^y:::i ^y/K5. 48g, 
2 9. 4 5y^/V) ©^-7^/1. (5 0m) ^^^TKi^T-eiST ^j&-t?4Bfm 

WLtc. EJt^^rm. tk (2. 24ml) , i5%7Kmi\^'^hv^j>^7kmm (2. 

10 24ml). tK (6. 7 2ml) =kmKi§>^<^ tTi^f^TX-mTLtCa ^Ltcmi^ 

yA^ti-^hV^y^- (-«=arf-V : g^i^a:^/^= 3 : 1. 1 : 1) XmUU 3 
- (1, l-^^:7/t';rP^f^/^) ^^'-✓'/VT^l'ri— /l^ (3. 8 2g, 7 5%) ^^Efe 

15 IRvRiax""-(cm"0: 3292, 1439, 1389, 1305, 1180, 1143 

^H-NMR(CDCl3) 5 (ppm) 1.91 (3H, t, J = 17.8 Hz) 2.08 (IH, s) 4.71 (2H. s) 
7.41-7.44 (3H, m) 7.50 (IH, s). 

4) ai^;V2- [3- (1, l-i?y/l/:tPni^/k) -3- (4-:7/U^P 

yz:u:^ju) -3-;^-dry^nt:"';r^>— h 
20 3- (1, l-Z^yMn:i^=^M ^l^i;^jUT/l^=^—/l' (3. 7 1ml, 21. 5 
^V'eM (Dm^=^^^^ i5 0ml)m&iZhV^f'^l'T%l^ {4. 5ml, 3 2. 
2 5 5 y ^7U) ^MX-^^^TX^i ^ V7.}Vi^^=L,v^ P^^Kd. 83ml, 23. 
6 ^ y^/u) ^?^TU ^0**4 55>F«1}tH^Lfc„ tfft±iUfc|§fB^6iiU 

25 ^f'/V'S- (4-7/l';^P73ir:^/V) -3-;r^y:/Pt:°;^-^-— h (4. 5 2g, 2 

1. 5^y-=t7u) ©i;'^ h^i/ji^i^ (5 0ml) mi^%n\^. TK^fb-^hyi^ 

A (6 0%, 0. 8 6g, 2 1. 5 5 y^/l') =^Snx.. »TT'3 o^j'-itlfbfcf^. 

h^v^3i>$?>' (5 0ml) mWi^MTL. ^M-ei^M#Lfc„ R 
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■)jyK^xi'7V^yy^- {--^^^l^ \mm.^^)^='& : 1> 5:1) 

^^jvi- [3- (1, Y-V'-y )v^xi:si.=5-)V) ^:y-J')V\ -3- {A^-y jvir'^y 
)V) -^-i!r^V:fn\£i!r^^Y (7. 3 1 g, 9 3%) Sr*gfe^?g^^/i-t b"C# 
5 fco 

IRvmax'®'(cm"') : 1736, 1685, 1508, 1446, 1385, 1304, 1234, 1159 
^H-NMRCCDClj) 5 (ppm) 1. 12 (3H, t, J = 7. 2 Hz) 1.86 (3H, t, J - 18. 3 Hz) 3.35 
(2H, dd, J = 2. 7, 7. 2 Hz) 4. 10 (2H, q, J = 7. 2 Hz) 4. 57 (IH, t, J = 7. 5 Hz) 
7.08-7.15 (2H, m) 7.26-7.35 (4H, m) 7.96-8.01 (2H, m). 

10 5) :x.^)V (2RS, 3RS) -2- [3- (1, X-Jy jVisrn:xi.^)V) ^^^v^/U] 
-3- {^-y )Vir'ay auz^M -3-t Kp=3r->yi3 f;^^— h 

Wm.^ (5. 35g, 39. 2.%3 ^/l^) (D:^—'r)VWm^ (40ml) ICtK 
nW^i^'^M'fV^t?^ (2. 9 7g, .7 8. 4 5^^71-) ^^?aT'j!jnx.^(Z)^^2 
Bt^m^Lfc. :^»^^iiU •^^6^ic^^>V2- [3- (1, l-'^J^yjvirn 

15 jif^/v) ^^^v?/u] -3- (4-7/i';^n 73:^/1^) -3-;r=¥yyt3 h (7. 

16g, 19. 6 ^ !J^>'l') (7)3i>-x/l, (4 Om 1) ^ig.T'1. 5^ 

h^7:7^'- {-^^rf-^^ : g^^^^/k= 8 : 1, 4:1) T'i»^ 
■ 20 U ^^/l' (2RS, 3RS) -2- [3- (1, \--Jy ivifnai-^M ^:yV)V\ 
-2,-{^-y}Vi!rny,^=.}\/)-^-\LY^^^y-fn\filsr^-V^^. 24g, 87%) 

IRvmax'°^(cm-0:. 1728, 1604, 1510, 1446, 1385, 1304 

'H-NMR(CDCl3) 6 (ppm) 0.91 (3H, t, J = 7. 4 Hz) 1.87 (3H, t, J =17. 6 Hz) 2.90-3.05 
25 (4H, m) 3.87 (IH, q, J = 7.8 Hz) 4.99-5.02 (IH, m) 6.98-7.40 (8H, m). 
6) (2RS, 3RS) -2- [3- (1, \-^^y )V±xi:^=f-}V) 
( 4 -y/^:tn 7 3^^71^) -3-t Kndj^5/:/i3fc°:ti^^ 

^^JV (2RS, 3RS) -2- [3- (l, 1 -v':7>^V^Pin^/^) ^^^-^/W] - 
3- (4-7>'V:tn:7ai:^;v) -3-t Ka:3fv^-/Plf:^-^^— b (5. 97g, 17. 
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6 5 U-=E/^) (^T^hyfc h^uyyy-a:.^/-/U (30ml-20ml) mmcmm. 

5 -^^1^:/-g^m^^/^T'll5i^^^^TV\ (2RS, 3 R S) -2- [3- ( 1 , l-v' 
yjly:tn:r.f-;u) -3- (4-7/l'::d-P73i^/U) -3-fc Kudj^V/atf 

(4. 4 8g, 8 2%) ^m^^ti^xntco 
mp 132-133'C 

IRvmax'^''(cm"0 •• 2800-3300, 1709, 1606, 1512, 1385, 1304, 1226, 1178 
10 'H-NMRCCDClj) 6 (ppm) 1.85 (3H, t, J = 18.2 Hz) 3.01 (3H, m) 5.06 (IH, s) 
6,99-7.39 (8H, m). 

7) (4RS, 5SR) -4- [3- (1. 1 -vf77^:tn^^/i.) ^yz;^jU\ -5- 

(2RS, 3RS) -2- [3- (1, 1 -v=7/^';<^^^5^/^) -3- (4 

15 -y/U:tnya^::^/V-) -S-}i}^n^iyyn}^:ty^ {4. 22g, 13. 6^^^ 
/l'><Z)^h7t: }fuyyy{l 3 0ml)1^mKhV=^^Jl^r^y (.2. 8 5ml, 
2 0. 4 5 JJ^/P) , i?7:x:::^/>y >^ri^K (3. 2 3ml, 14. 9651)^ 

20 ?^^i|g bfco -^=¥f-i^-S^i^^^/l-T:^^B% SrfTV (4RS, 5SR)-4-[3 

- (1, i--Jy/u:tn:j^'^jV') ^yi;^M -5- fvHi^uy a^^jv) -i, 3- 

y 2 -^i/ ( 3 . 9 9 g , 9 5%). ?r*ife^S bT#fco 
mp 143-144t 

IRvraax'^''(cm"0 : 3231, 1763, 1608, 1512, 1386, 1300, 1230 
25 »H-NMR(CDCl3) 6 (ppm) 1.88 (3H, t, J = 18. 4 Hz) 2.29-2.38 (2H, m) 4.22-4.33 
(IH. m) 5. 17 (IH, s) 5. 79 (IH, d, J = 8. 0 Hz) 7. 06-7. 18 (4H, m) 7. 29-7. 39 
(4H, m). 

8) (IRS, 2 SR) -2-T5y-3- [3- (1. l-v?:7/U;^n3i^7b) :7ai 
=:-}V\ -1- jvirxiy -\--fn/'^j—)V 
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(4RS, 5SR) -4- [3- (1, 1 -v'7/U;^n:r:5^yU) ^Vv?/k] -5- (4 
-1, 3-:t^f-yy v'>-2-::r:/ (3. 83g, 12. 5$ 

v^M (00^9 j-jv (10 0ml) mmz-^'m.im.\^'f'^'^)t>j>^-mwi (7. 

8ml, 3 9. 0 5:y^yU) 5fl#PBl»MLfc. 7Kl?« 

T')fS$^U (IRS, 2 SR) -2-T^y-3- [3- (1, 1 

731^/1'] -1- (4-:7/U;tP:7ccc:^/V) -l-T^P^-^/^/U (3. 0 8g, 8 8%) 

10 rap 101-102''C 

IRvmax"''(cm"0: 3363, 1604, 1508, 1448, 1385, 1302, 1224, 1176 
'H-NMR(CDCl3) 5 (ppra) 1.89 (3H, t, J = 18. 4 Hz) 2.39 (IH, dd, J= 10.4, 13.6 
Hz) 2. 82 (IH, dd, J = 3, 0, 13, 6 Hz) 3. 25-3. 34 (IH, m) 4. 69 (IH, d, J = 5. 0 
Hz) 7.03-7.11 (2H, m) 7.11-7.21 (IH, m) 7.26-7.41 (5H, m). 

15 9) N- [ (IRS, 2SR) -1- [3- (1, Y-V'y )Vi!rxizt.f-)\,) ^Vi^/P] 
-2- jVii-xiy a:.=.]iV) -2-t Ko^VJ^^/U] -4-77U:tP-l--?-7 hT 

^ K 

(IRS, 2SR) -2-T5y-3- [3- (1, X-J^y lViirxi:x.^)\^) y z^:=.)V\ 
-1- (4-:7/^;tP7^c:^7^) -l-yn/-^y— (0. 4 0g, 1. 425^^/1^) 
20 OTir h-MJ/u-dOml) Mm^4-y/i^^ni-y^ ul^-l-:ij/U7^:^m (0, 
2 8 3 g, 1. 4 95^^/1^), l~}iVu^i^^>'yh]}ry-A^l7m^iO. 
22g, 1. 495]) ^/l^) ^Mk.. 1 -^^yw 3 - ( 3 -i?^ f-/l^T 5 / 

n M :fy;U7jrsi;^4 5 K^^^ (0. 27g, l. 495P ^/u) ^M^. mmx* 

bi/7:7^- (-^=3ef-^.:g^^a:^/l,= 5 : 1. 2 : 1) , -^©mx (--=3r 
f->'-B^^^^/l-) T'ffiSSlU N- [ (IRS, 2SR) -1- [3- (l, l-v?:77U 
;4-Czai^/V) -2- (4-:7/^:tl3 7airi/l') -2-t }i^u^i/:r.^/U'] - 

4-7/^:tta-l-:^:7 bT5 K (0. 5 2g, 8 1%) trilfe^^ i tT#fc„ 
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mp 182-183'C 

ff^^jt: C, 69.85; H. 4.81; N. 2.91 
HMffi: C, 69.86; H, 4.75; N. 2.74 
5 IRvmax^'Ccm'^): 3277, 1641, 1626, 1601, 1512, 1425, 1307, 1230 

^H-NMRCCDCg 5 (ppm) 1.84 (3H, t, J = 18.0 Hz) 2.84 (IH, dd, J= 10.2, 14,1 
Hz) 3. 07 (IH, dd, J = 4. 2, 14. 7 Hz) 3. 55 (IH, s) 4. 72-4. 81 (IH, m) 5. 08 (IH, 
s) 5. 92 (IH. d, J = 8. 7 Hz) 6. 98 (IH, dd, J = 8. 1, 9, 9 Hz) 7. 05-7. 15 (3H, 
m) 7. 27-7. 48 (7H, m) 7. 50-7. 55 (IH, m) 7. 75 (IH, d, J = 8. 7 Hz) 8. 07 (IH, 
10 d, J = 8.7 Hz). 
^»J3 6 0 

N- [ (IRS, 2 SR) -1- [3- (1, l-s;'7yl^;^nj:^7U) ^y^Pju^ -2- 
(4-7/l^;rD7j:=/^) -2-t -6, 7-i^t Ko-SH-^^^y' 

[ a ] ix^ P -^^T- 1^- 1 -;&/i-7}?drf - 5 K 
15 (IRS, 2 SR) -2-T5y-3- [3- (1, l-v^7/^:tP^^yU) ^cncr^/U-] 
-1- (4-7/1^:^0 7 3::=;^) -l-T^az-^/^/V (0. 40g, 1. 425!J^/^) 
(DT± h=^hVJi- (10ml) W^ize, 7-v?t Fa-5H-<:/>^ [a] n . . 
^^Ty-l-:iJJl^:^ym iO. 28g, 1. 4 9^IJ^7V) , l-t Kp^v-^V 

yhVTy-/ui7hm^ (o. 2 2g, i. 4951;^/^) ^mk.. Mm^i-^ 

20 ^/W 3 - ( 8 -v^p{ f-JUT S.J-^u tVw) :JU;U:^i^^ ^ mj^^ ( 0 . 2 7 g , 1 .' 

1) . ^(om. si^H^H i^^f-y-mm^i'ji^) xmn\^. n- c (irs, 2sr) 

25 -1- [3- (1, l--Jy7U:ttizii=f-jU) -2- (4-:7yl^:;^-u73ic:^/H - 

2-t KP:^^^^:^^;^] -6, 7-i>t KP-SH-^yy [a] t^tf' 1- 
K (0. 5 0g. 7 8%) t:mm^tLxmc. 

mp 170-171t; 

IRvmax""^(cni'0: 1639, 1510, 1448, 1385, 1305, 1222, 1174, 1086 
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H-^lt: C, 72,64; H, 5.89; N, 2.92 
C, 72.61; H. 5.91; N, 2.65 
^H-NMRCCDCls) 6 (ppra) 1.87 (3H, t, J = 18. 3 Hz) 1.96-2.04 (2H, m) 2.15-2.21 
5 (2H, m) 2. 63-2. 67 (2H, m) 2. 78 (IH, dd, J = 10. 8, 14. 4 Hz) 3. 01 (IH, dd, 
J = 4. 5, 14. 7 Hz) 3. 70 (IH, d, J = 3. 3 Hz) 4. 65-4. 72 (IH. m) 5. 03 (IH, t, 
J = 3. 9 Hz) 5. 72 (IH, d, J = 7. 8 Hz) 5. 90 (IH, dt, J = 5. 1, 12. 0 Hz) 6. 16 
(IH, d, J = 11. 7 Hz) 6. 93 (IH, dd, J = 1. 2, 7. 5 Hz) 7. 04-7. 15 (4H, m) 7. 25-7. 31 
(2H, m) 7.34-7.38 (2H, m) 7.41-7.46 (2H, nO. 

10 mmm 3 e i 

t e r t-:/^/U (1 RS, 2 R S) - 2-1: Ka ^i/-2- ( 2-7ai=/W 1 , 3- 
f^T)/-7^-4-^yU') -1- [3- (1, 1, 2, 2-r h7:77V;tpa: hdrv^) 

1) ^i^/U3-:t^y-3- (2--7z^:=./U-l, 3-5=-Ty-/i^4— ry^) T'P'tf;^ 
15 h 

2-y=t^=^/l^-l, 3-^ry— /l^4-*/^Jj?i^^ (1 g, 4. 8 75y^/V)(D 
xh7tKP77i^ (10ml) :^^t;:N, N' 5 (0. 
8 7 g, 5. 37^V^JU) triPx.. mUXS^mm^U 45.^-7y-f K^^^ 

«L7to mi,mMl^tzi-^^Mz^^/u/-s4 }''n^y^n:^-h (0. 7 8g, 
20 5. 8 4 ^i;^/v) ©T-hyt Fa77> (lOml) MJ-N'i/;t-i/>i?Aj^b^ 

i/K (0. 3 4g, 2. 9 25y^/v) m.ux-m^mwi'fcm. mm^ 
m?s^?tTu m.uxmw^L'fco mm^'^/i-x'^^u lummykmyuv^ 

/U=4 : 1) T'^tSJU ^^/l'3-:t^y-3- (2->'ai=/Wl, 3-5=-Ty-/W 
4-ryl') yDtf;^;^^-h (1. 2 9g, 9 6%) ^M^m^tl^Xntc. 
mp 66-68'C 

IRvmax«"(cm-0 : 3117, 1739, 1693, 1628, 1483, 1304, 1219, 1153, 1028 
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^H-NMR(CDCl3) 5 (ppm) 1.24, 1.34 (3H, each t, J = 7.0, 7. 2 Hz respectively) 
4,15 (L2H, s) 4.21, 4.28 (2H, each q, J = 6.8, 7.2 Hz respectively) 6.21 
(0.4H. s) 7.41-7.49 (3H. m) 7.83 (0. 4H, s) 7.93-7.99 (2H, m) 8.19 (0. 6H, 
s) 12.16 (0.4H, s) 

5 2) J^^y^3-:t^y- 3- (2-7:^^/1-1, 3-^Ty-/W4-l'/W) -2- [3 
- (1, 1, 2, 2-y'hyyjl^:txi:x.h^->') ^i^i^^/U] :/nrlf;r4^-h 

3-(l, 1, 2, 2-x h7 7/^:tnr3^hdrv') ^^/i^/l^TyU=i— /W (5. 53 
ml. 24. 7 5 y ©g^^^^/U (50 ml) ^1^(31 h jJoi^/^T 5 ( 5 . 
2ml, 3 7. 0 5 5y^;U) ^Anx.7k^^TT'p{ ^ ^^;=?./^4Nr^yki? p yxf K (2. 
10 1ml, 27. 17^ y ^/l-) ^mrU ^(D-^t. 3 O^^^U/Co #W l^tcW 

acf^>'^3-:t^y-3- (2-73i=7U-l, 3-f^T;/— /W4--f/^) -fnli':^:^^ 
h (6. 8 0g, 2 4. 7 ^ y^/l') <^$^7< b=3{^v^^i5'V (5 Om 1) ^?e?Sr7k<^ 
U ^mit-r h V ^ J>> (60%, 0. 99g, 24. 75y^/V) ^^PX.. 7K?^T 
15 T-3 0^M^Lfc^. ^v-W-h^v^T? h^i^^^'^ (5 0ml) ^SrAPx.. ^ 

^?S^v'y:*y/t';?7yi.^n-7h:i^7 7^- (-^=¥f-i^ : gt^:^5"/l'= 1 0 : 1. 
5:1) T'»KL. ^f-7k3-;^-dry-3- (2-:7:nc:^/k-l , 3-^r)/-/W4- 

20 'I'/l') -2-[3-(l, 1, 2, 2-X h7:77U^P^ hdr^/) ^i^i^'/U] t";^ 
^-h (8. 6 5g, 7 3%) »^fe;^--f /W^ LT#fcc 
IRvinax*»'(ciif^): 1736, 1691, 1612, 1587, 1487, 1467, 1444, 1197. 1122 
»H-NMR(CDCl3) 8 (ppm) 1. 12 (3H. t, J = 7. 2 Hz) 3. 37 (2H, m) 4. 12 (2H, q, 
J = 7. 0 Hz) 4. 84 (IH, dd, J = 7. 0, 7. 8 Hz) 5. 87 (IH, dt, J = 2. 8, 53. 0 Hz) 

25 7. 02-7. 06 (IH. m) 7. 18-7. 32 (3H. m) 7. 44-7. 51 (3H, m) 7. 94-7. 98 (2H, m) 8. 19 
(IH, s). 

3) cxL^/US-i: Kp5ri/-3- (2-7^^^/1-1, 3-=f-ry^—JU-4-^M -2- 
[3- (1, 1. 2, 2-x h7 7/^:rnJ^h=3E^t^) ^i^^^'/l'] yptf:f:!^-h 
Wiim.m (3. 41g, 25$y ^/U) (D:xu^TJmmm ( 5 O m l ) (:i7K*{k 
677 



wo 02/059077 



PCT/JP02/00532 



^^^m^hv^j^ ii. 8 9g, 5o^v^/i^) ^mm.x'Mx.^(D^-^2mmim 

^Ty--7W4-^yu) -2- [3- (1, 1, 2, 2-r h7:77^;^n3i hdri/) ^i/ 

V')V\ •:fxi\^:^:^—V (6. 0 1 g, 12. 5 $ U ^yU) <D:3^— (4 Om 1 ) 

a:.'f'/U=6 : 1, 4 : 1) T^ML, ^^7^3-t Kn^^iX-S- (2-7:^=^/^-1, 
3-^ry-yl'-4-^/l') -2- [3- (1, 1, 2, 2-x h7 7/k;rP^ h=3rv^) 

10 -<:/-^/i-3 7'Pt*;^^-h (4. 6ig. 7 6%) ^m^m^^ji-tvxmz. 

IRvmax"^(cm-i) : 1726, 1612, 1587, 1460, 1302, 1277, 1197, 1120 
'H-NMR(CDCl3) 6 (ppm) 0.96-107 (3H, m) 2.93-3.15 (2H, m) 3.36-3.49 (IH, m) 
■ 3. 54 (0. 74H, d, J = 5. 2 Hz) 3. 69 (0. 26H, d, J = 9. 4 Hz) 3. 99, 4. 01 (2H, each 
q, J = 6. 8, 7. 0 Hz) 4. 94 (0. 26H, dd, J = 5. 6. 9. 6 Hz) 5. 18-5. 23 (0. 74H, m) 
15 5. 85, 5. 89 (IH, ea<?h dt, J = 3. 0. 53. 0 Hz) 6. 99-7. 32 (5H, m) 7. 39-7. 47 (3H, 
nO 7.89-7.95 (2H, m). 

{i^ytry^o^itn 4:.9^pmt 5. i8-5.23ppm (De-^<^^:5>lfc<t 5 2.8:1 t 

^^VtCo ) 

4) 3-t Fn=¥>'-3- (2-:7a^c:^/Wl, 3-^Ty'— /W4-'</^) -2- [3- 
20 ( 1 , 1 , 2 , 2 -r b 7 7/U:t n 3^ h ^i/) ^l^-JjW] -fu fc;";^- 

:3^^/V3-t KP!^r->-3- i2-y a:.=^Jl^l , 3-^T:/-yW4->f ;U) -2- [3 
- (1, 1, 2, 2-x h7 7/W';*-n3ihdr-;/) ^Z^i^/U] z^nlf:^:^^}' (6. 2 
8 g, 1 3. 0 ^ y^/W) <D-r h7t ]^uyyl^-:J^^ (2 Oml-2 Oml) 

mm\^mux2M^(D:^mit'r yv ^j>' nimi , 34 ^ y-^/u) ^^in^s 

x/v-T?gfe^Lfcm. lM^^^-e^i:L. i^i^^5^/i--ettfflLfc„ ^^S^^tK 
?il^-7i/^v''>AT*^ii^. ^iBEm^L. 3-t Fp=¥v^-3- (2-7a.=/V 

-1, 3-'^ri/-/^-4-^^V') -2- [3- (1, 1, 2, 2-x h7 7yu;*-a^h^ 
^X) yptf:t>'^ (5. 5 1g, 9 3%). «^fe:t^/l-t LT#fc„ 
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IRvinax™"^(cm-^): 250-3300, 1707, 1612, 1587, 1458, 1278, 1197, 1120 
^H-NMR(CDCl3) 5 (ppm) 2. 85-3. 14 (2H, m) 3. 39-3. 52 (IH, tn) 4. 93 (0. 33H, d, 
J = 5. 8 Hz) 5. 24 (0. 66H, d, J = 4. 4 Hz) 5. 81, 5. 85 (IH, dt, J = 3. 0, 53, 0 
Hz, J = 3.0, 56.0 Hz respectively) 6.98-7.31 (5H, m) 7.39-7.45 (3H, m) 
5 7.82-7.89 (2H, m). 

(v^i/iTi^^Ottifi 4.93ppmi: 5.24ppin (Dlf—i/(D^^li:Xy) 2:1 t^^L 

fCo ) 

5) 5- i2-y3:.=.jU-l, /W4— T/l') -4- [3- (1, 1, 2, 

10 3-t Kn=3s-iX-3- 3-^Ty-JU-4-'<M -2- [3- (1, 

1, 2, 2-7'hy'yj\^:tnzs:.h^iy) ^l^i^/i-l ■:^r2}:f:tym i5. 23g, 1 

1. AS^V'e/u) (Dxh7t Kn^^:/ (1 20ml) miz.hV^'f-^i^T^y 

(2. 40ml, 17. 225!; ^/U-) ^ i>:7ar=/uy l^mTi? K ( 2 . 7 3ml, 

12. 6 3^v^M ^M^. swm^mmmLtz. mm^^^u mm^^^i-x^ 

^•^y :mm^^Jl^=3 : 1. 1: 1) X^mmU 5- (2-.:7ci:::^/Wl, 3-^r 
7W4->r/V') -4- [3- (1, 1, 2, 2-r h7 7/V:^njihdrv^) ^^'i;?/!^] 
-1, 3-:t^f-y^]}i^:y-2-yt>' (4. 5 7g, 8 8%) LT^ 
20 fCo 

IRvmax°^(cm-^) : 3260. 1761, 1612, 1587, 1462, 1302, 1277, 1197, 1120 
^H-NMR CCDCls) 6 (ppnO 2.33 (0. 66H, dd, J = 11.0, 13. 8 Hz) 2.71 (0.66H, dd, 
J = 4. 0, 14. 0 Hz) 3. 01 (0. 33H, dd, J = 8. 8. 13. 8 Hz) 3. 26 (0. 33H, dd, J = 
5. 0, 13. 4 Hz) 4. 27-4. 51 (IH, m) 5. 20 (0. 66H, m) 5. 42 (0. 33H, d, J = 5. 5 Hz) 
25 5.30-5.50 (0.33H, br) 5.61-5.65 (0. 25H, m) 5.87-5.91 (0. 5H, m) 6.00 (0. 66H. 
d, J = 8. 2 Hz) 6. 13-6. 16 (0. 25H, in) 6. 95-7. 19 (3H, m) 7. 19-7. 47 (5H, m) 
7.90-7.95 (2H, m). 

6) t e r t-r/f^yu (4RS, 5RS) -2~:t^y-5- (2-y zii:^jU-l , 3- 
^ry'-/U-4-^/U) -4- [3- (1, 1, 2, 2-7-Vyy/i^:ttia^h'^-» 
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5- (2-7;c=/Wl, 3-^TV'-7l'-4-^/^) -4- [3- (1, 1, 2. 2- 
h7:7/W:tn^ h'Sri/) S-^T^iJ-y y i?V-2-;ty (4. 4 3 

g, 9. 7 9 5: y^/V) OT-fe h y/V (5 Om 1 ) Wk\^^-^-t e r t-'/^/l' 
5 ~\^-)i-ts^—V (2. 5 8g, 11. S^y^/I^) t4- (v'pf^/VT^/) t:°y 

i;?:/ (0. i2g, 0. gs^y^/v-) -miiZM^. m^-^mm^\.tz.. "m^ 

^/^3i:/=4 : 1 : 1) T-ffi^L. t e r t (4 R S, 5RS)-2-;t'ar 
y-5- (2-7:n::^yWl, 3-9^T)/— /l^-4— f /I') -4- [3- (1, 1, 2, 2- 
10 'r\'yyf^i!srxi:s^y^-y)^i/i^jv\~\, ^-:^^^-/'^) -J:y~z-iJ}Vi^^vv— 
V (3. 4 0g, 6 3%) ^llfe;^-^^!-^ LT#fc„ 
■2/1^ (4RS, 5RS) ft: (more polar) 

IRvmax^'Ccm"^) : 1824, 1724, 1612, 1587, 1489, 1464, 1356," 1116 
^H-NMRCCDCla) 6 (ppm) : 1.49 (9H, s) 2.78 (IH, dd, J = 8. 2, 14.0 Hz) 2.94 (IH, 
15 dd, J = 4. 6, 13.8 Hz) 4.98-5.08 (IH, m) 5.79-5.83 (IH, m) 5.82 (IH, dt, J 
• = 3. 0, 53. 0 Hz) 6. 69 (2H, d, J = 7. 4 Hz) 6. 81 (IH. d, . J = 8. 0 Hz) 6. 99-7. 07 
(IH, m) 7.15-7.29 (IH, m) 7.34-7.43 (3H, m) 7. 68-7. 73 . (2H, tn). 
r:/f- (4RS, 5SR) fls (less polar) 

IRvmax'^'"(cni"^) : 1871, 1724, 1612, 1587, 1489, 1464, 1356, 1116 
20 ^H-NMR(CDCl3) 6 (ppm): 1.59 (9H. s) 3.06 (IH, dd, J = 8.8, 13.6 Hz) 3.44 
(IH, dd, J = 4.2, 14.0 Hz) 4.73-4.81 (IH, nO 5. 28 (IH, dd, J = 1.2, 3.0 Hz) 
5.90 (IH, dt, J = 2. 8, 53.0 Hz) 7.18-7.25 (4H, m) 7.34-7.45 (4H, m) 7.82-7.87 
(2H, m). 

7) t e r t-:/^/V (1 RS, 2 R S) -2-t Kp=^v'-2- (2-:7^::^7Wl , 
25 B-^Ty^—JV-A-^/U) -1- 13- {1, 1, 2, 2-T hvy/l-:^^^^ h^-y) 

t e r t-T'^^/l^ (4RS, 5 R S) -2-;^^y-5- (2-73in/k-l , 3-^T 
/W4— T/i^) -4- [3- (1, 1, 2, 2-'rVvy^^:tn:i:.h^i/)^y-J/u2 
-1, 3-:t^-^yVi^>-3-^/U:^'^iyl--h (3. 1 7 g, 5. 74^y^7^) 
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<Dyi^y-/U ieOml) m^iZim^:^miti-h])^J>> (6. 9ml, 6. 9 5 

fco mm^w^^ (-^^-^y-mm^^f-M xmmu ter t-:/^/^ (irs, 

5 2RS) -2-t Kndi-v'-2- (2-:7cc::^/Wl, 3-^T>^-/^-4--r/^) -1- [3 
-(1, 1, 2, 2-rh7 7/1^:^0^ h -^^^^^/I^] a:^/^;^? — h ( 1 . 

7 2 g, 5 7%) ^Mfe^i,^ bT#fCo 
mp 127-128tJ 

IRvmax"»'(cin-') : 3341, 1691, 1612, 1587, 1508, 1558, 1367, 1278, 1195, 1167, 
10 1122 

^H-NMR(CD30D) 6 (ppm) : 1.39 (9H, s) 2.80 (IH, dd, J = 6.0, 14.1 Hz) 2.92 
(IH. dd. J = 8. 7, 14. 1 Hz) 3. 96 (IH, d, J = 6. 0 Hz) 4. 29-4. 34 (IH, m) 4. 97 
(IH, s) 5. 22 (IH, d, J = 5. 8 Hz) 5. 88 (IH, dt, J = 2. 7, 53. 7 Hz) 7. 07 (2H, 
s) 7. 12 (IH, d, J = -7. 2 Hz) 7. 24-7. 30 (2H, m). 7. 44-7. 46 (3H, m) 7. 95-7. 98 
15 (2H, m). 

4-7/U:tc-N- { (IRS, 2RS) -2-t: Kn^i/-2- (2-73^^;V-l, 3- 
^r>^^/W4--f/^) -1- [3- (l, 1, 2, 2-x hy7/V;rn3^ h^ix) ^i/ 
i;?/^] acf-/w} -i-i-y bT5: K 

20 1) (IRS, 2RS) -2-T5y-l- (2-73:=/Wl, 3-^Ty— ;W4- 
^7U) -3- [3- (1, 1, 2, 2-x h7 7/V:^Da^h^v') ^ai^/V] -l-^P 

t e r t-T'^/l^ (1 RS, 2 R S) -2- 1 Kp 2- ( 2-7 :x.^;V- 1 , 3- 
^ry— /W4-'l'/V) -1- [3- (1, 1, 2, 2-r h7:7/^;^an^ b^ri/) ^> 
25 -✓^71/] ^f^>'^:^7w?pt— h (1. 6 7g, 3. 175y^7l') ©^PCi7jS7^A (2 
Om 1) ^^iC h y y;l^:tnmm (2 0ml) Mx.. ^?i.T— flt^jt#bfCo M 

^•^l^-^^^^M XmUU (IRS. 2RS) -2-T5y-l- i2~y :r.=:.;l^ 
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-1, /W4-l'/^) -3- [3- (1, 1, 2, 2-x ^7:77^;r^cc^d{- 

^» y:r.::^ju2 -i-yuz-^y-zu ii. i7g, 8 7%) ^m^^^tLxntio 

mp 128-130^: 

IRvmax'^""(cra-^): 3300, 1676, 1462, 1199, 1126 
5 'H-NMRCCDClj) 6 (ppm) : 2.76 (IH, dd, J = 7.8, 14.1 Hz) 3.00 (IH. dd, J = 
6. 3, 14. 1 Hz) 3. 77-3. 83 (IH, m) 4. 93 (IH, dd, J = 0. 9, 4. 2 Hz) 6. 27 (IH, 
dt, J = 3. 0, 52. 5 Hz) 7. 07 (IH, d, J = 8. 1 Hz) 7. 16-7. 20 (2H, m) 7. 33 (IH, 
t, J = 7.8 Hz) 7.46-7.49 (4H. m) 7.93-7.97 (2H, m). 

2) A-^JU:tn-N- { (IRS, 2RS) -2-bKn^:^-2- (2--7a^=-/U- 
10 1, 3-^Ty— /U-4-Y/^) -1- [3- (1, 1, 2, 2-T hvyjl^:tn:j^h^ 

(IRS, 2RS) -2-T^y-l- (2-731^7^-1, 3-^r /W4— T/V) 
-3- [3- (1, 1, 2, 2-x h77/W:*-n^ 7ctz^7V] -l-ypy-?/ — 

7V(311mg, 0. 73^y ^/l/) (7)N, N-v^7^ ^/U:^/UJ>.T ^ K (10ml) 
15 ^^g^C4-7/^;^-r3•:^7^? ^:/-l-;&7W^:/® (1 3 3mg, 0. 7 0 5:y^/^), 

1-t KP^v'^vy hyry-ynTkSi'^ (ii2mg, o. 7 3^ij^>'u) ^ 

iPx.^ ft^lc:i-J^^7W3- (S-v'pt^^i'T^y >^ntVv) ^ 
(140mg, 0. 735y mux 3 0 fflJt^ Lfc i^3i5=-/l-T* 

20 ^mmi^tco n^^'y^) :^^JV^9 J>^^ n-r V^yy (--^f-i^ : 

^3i^7W=-5 : 1, 1:2). ^O^. Sii^fi (--=^rf-:/-g^m^^7^) T'ffi^b. 
A-yjl^:^n-U- { (IRS, 2RS) -2-t Yn^i/-2- (2-7ai=/l^l, 3- 
f^ry— /l^4--f/l') -l-[3-(l, 1, 2, 2-r h^i^) -^^^ 

v;?/^] ^^/i.} -1-^7 ^ K (2 1 7ing, 5 2%) ^Mfei^^i LT#fc„ 

25 mp 148-150t: 

IRvmax'^(cm-') : 3258, 1641, 1514, 1462, 1197, 1124 
5c*^WC3iH23N203SF5 k LT 
M-fit: C, 62.20; H, 3.87; N, 4.68 
C, 62.06; H, 3.78; N, 4.63 
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'H-NMR(CDCg 8 (ppm) 2.95 (IH, dd, J = 6.0, 13. 6 Hz) 3.13 (IH, dd, J = 5. 6, 
14.0 Hz) 3.95 (IH, d, J = 6.0 Hz) 4.89-5.02 (IH, m) 5.08-512 (IH, m) 5.87 
(IH, dt, J = 2. 8, 53. 0 Hz) 6. 99-7. 08 (4H, m) 7. 21-7. 59 (8H, m) 7. 81-7. 86 
(2H, ra) 8.09-8.15 (2H, m). 
5 MMm3 6 3 

N- { (IRS, 2RS) -2-h Kcidrv'-2- (2-7 3i=:;U-l , 
4-Y/l') -1- [3- (1, 1, 2, 2-x^7:7/^:^Da- bdf-e/) ^y^l^ju^ 
/W -6, 7-i?fc Ko-SH-^^^y [a] iXi>n-.:/7">'-l-5t7/k/J?:3rif^ K 
(IRS, 2RS) -2-T^y-l- (2-:7^^/^-l, 3-^Ty^'-/U-4-yf /U) 
10 -3-C3-(l, 1, 2, 2-7"b7 7/W;raach=ari^) :7ji:::/W] -l-7°P/^V- 
/^(310mg. 0. 7 35^^/1^) ©T-feh=by/U (10ml) ^Jglce, 7 
-v^fc KP-5H-^i^y [a] -y^u-^-:fr->-l-:^/i^7^>M^ (l 3 2mg, 0. 

To^V^/i^) . 1-t Kp^$^-<:xy hyrv'-yHTkfiit) (ii2mg, o. 

7 3 5 y ^yu) trABx.. 1 -ai5^/W-3- ( 3-v'/^/VT ^ / tVP) 

15 ^il^v'-f ^ m^:^ (I40mg, 0. 735 y ^/U) <^SP;i, 3 0 K^i^i L 

- (•^=¥1^>':g^gl^^/^=5 : 1, 2 : 1) . S^h^ i^^i-y-mm 

^^}^) -eft^L. N- { (IRS, 2RS) -2-tKP^v'-2- (2-:7^^/W 
20 1, S-f-ry—zU-A-^/U) -1- 13- {1, 1, 2, 2-x h7:7yU:tP^ 

i/) ^f^/l/} -6, 7-v?t HP-SH-^^-y [a] v'^ P^7'x>'-1- 

^/UJi^d^f - 5 K ( 2 4 7 m g , 5 9%) ^M^^^ t LT^fCo 
mp 137-138*10 

25 ff^#:: C, 64.42; H. 4.73; N, 4.70 
HaiMfi: C. 64.34; H, 4.64; N, 4.55 
IRvmax°"^(cm"^): 3265, 1641, 1512, 1304, 1195, 1122 

'H-NMR(CDCl3) 6 (ppm) 1.96-2.05 (2H, m) 2.12-2.22 (2H, m) 2.64-2.70 (2H, 
m) 3. 00 (IH, dd, J = 6. 2, 14. 2 Hz) 3. 14 (IH, dd, J = 8. 6, 13. 8 Hz) 4. 34 (IH, 
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d, J = 5. 8 Hz) 4. 75-4. 89 (IH, m) 5. 08 (IH, dd, J = 2. 6, 5. 4 Hz) 5. 88 (IH, 
dt, J = 3.0, 53.0 Hz) 5.94 (IH, dt, J = 5. 6, 11.6 Hz) 6.36 (IH, d, J = 11.8 
Hz) 6. 50 (IH, d, J = 8. 0 Hz) 7. 04-7. 34 (8H, m) 7. 42-7. 47 (3H, ra) 7. 89-7. 93 
(2H, m). 

5 mmm 3 6 4 

N- [ (IRS, 2SR) -1- (4-t e r t -zf^;U^:yi:^/U) -2- {4-y/U:t^ 

(IRS, 2RS) -2-T^y-3- [4- (t e r t-Zf^/l-) ^l^i^/U'] -1~ 
(4-:7/P;^P73i;:^/^) y'u/-<y-l-:t—Jl^ {0. 22g, 0. 70^]}'^^ 

10 <DN, N-i>7{^>'VAlN/uAr ^ K (10ml) Mm^5-y/\^:tni-y^u:y-i- 
:^/^jJ?>'^ (1 2 2ing, 0. 645y^>'^). 1-t Kad{^S/^i/>^ T 
/HTK^ife (10 8mg, 0. 7 0 5:y^7V) ^M^. M};ii-^^/u-3- (3- 
'Jpi "fivr ^J-fxi \f)V) fijVM-JA % KW:^ (134 mg, 0. 705:!; ^^JV) 

/l-:«7 7i^i5'n-7h^7 7^- (-vdE^1^i/ : i^^^f^/l-= 2 : l) . W4k. 
(^drf-i^-g^^3i^/U) T'J^MU N- [ (IRS, 2SR) -1- (4-t e r t- 

'f^jv^:^^^}^) -2- iA-y/]^:^ny:x.=^;v) -2-t Kp^v-^^/^] -5-:7/i' 

;^n- 1 -fy hT $ K ( 1 5 3 m g . 5 0%) ^^!gfeJ!gB% ^ bT#fc„ 
20 mp 148-149'C 

ro^^^WfiCsoHagNO^Fj h LT 

th^{ji:: C, 76.09; H, 6.17; N, 2.96 

^SlKt: C, 76.02; H, 6.16; N, 2.78 

IRvraax'^^(cra-') : 3267, 1637, 1508, 1412, 1244, 1224 
25 ^H-NMR(CDClj) 8 (ppm) 1.31 (9H, s) 2.73 (IH, dd, J = 10.8, 14.4 Hz) 3.03 

(IH, dd, J = 4. 5, 14. 4 Hz) 3. 82 (IH, d, J = 2. 6 Hz) 4. 77-4. 84 (IH, m) 5. 06-5. 08 

(IH, m) 5. 84 (IH, d, J = 5. 6 Hz) 7.04-7.17 (6H, m) 7.26-7.57 (6H, m) 7.59 

(IH, d, J = 5.6 Hz) 8. 14 (IH, d, J = 5.4 Hz). 

^li^F!|3 6 5 
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N- [ (IRS, 2SR) -1- (4-t e r X-^f^JV^^y^JlV) -2- (4-:7/V:^P 

(IRS, 2RS)-2-T5:y-3- [4- (t e r t-zf^JU) ^yi^^/Ul -1- 
(4-:7/U;^n zfn/^ly-l-:^-—;^ io. 34g, 1. 15!J^/^) 

5 N, N-v^^^/k/I^/Ui^T^ K (10ml) ^^Jc 5-^5^ o P-^^iJ' vy- 1 -;(7yl-# 
i/^(2 0 8mg, 1. 0 5y^>'^)^ 1-t KP^v^^i^)/ h yry— /HtKSi 
(1 7 0mg, 1. l^Ve/u) ^^Jto;t. Mi^^i-^^/^-S- i3-i^?i^/UT 
5 y 7°P W 5 KMife (210mg, 1. l^P ^/V) ?:*Px.. ^ 

P-7h^7 7.f- (-^^arf-i/ : g^i^:i:^/U= 2 : l) . ^(D^, {-^^-^^ 
-mm^^/^) -e**^U N- [ (IRS, 2SR) -.1- (4-t e r t--/f=-/l^-<:/ 

-2- (4-:7/u;tP:7 3i::^/H -2-t Kp^v^^^/I'] - s-rJ' p p- 1 -■:^:7 

K (2 6 5ing, 5 7%) ^ilfe^H^i bT#fc„ 
15 TC^^WiCjoHagNOaClFg LT 

. tf^fft: C, 73.53; H, 5.97; N, 2.86 
HaiJIft: C, 73.68; H, 5.93; N, 2.75 
IRvraax"'(cm-0 : 3261, 1637, 1508, 1222, 1157 

^H-NMR(CDCl3) 5 (ppm) 1.31 (9H, s) 2.72 (IH, dd, J= 10.6, 14. 2 Hz) 3.03 
20 (IH, dd, J = 4. 4, 14. 4 Hz) 3. 73 (IH. d, J = 3. 6 Hz) 4. 72-4. 86 (IH, m) 5. 03-5, 07 
(IH, m) 5. 83 (IH, d, J = 8. 4 Hz) 7. 01-7. 13 (5H, m) 7. 15-7. 47 (6H, m) 7. 56 
(IH, dd, J = 1.0, 7.6 Hz) 7.70 (IH, d. J = 8.8 Hz) 8.31 (IH, d. J = 8.4 Hz). 

mmm3 6 6 

N- [ (IRS, 2SR) -1- [3- (^>;t-<>'5^/^;t=^v') ^y-Jji^'] -2- (3- 

25 ^PP^oic^yP') -2-fc Kp^i^^f^/^] -4-y^]^:tu~i-i-y hr^ K 

1) ^f^/l^S- (:^'^:^-<^^;i-:t^v^) -<yy^-h 

^^/V3-t KP=3rv'-<^^y:i^-h (7. 6 8g, 5 0. 5 5 U -^t/V) <DN. N- 
-J;^^/i^^^l-J^TX}^ (lOOml) mmi^^M:i3])^J>> ilB. 9 6g, 10 1 

5 y ^/v) , 3 "O'f^^Hr^y'fjv (lOg, 50. 5^U *;u) tr;bP;t^ i 0 oti 
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(.-^^-fy : @^^a:^/W=2 0 : 1. 10:1) T'i^^U ;^^/l^3- 
-<:/^)V-^^V) -O-y^i-h (4. 6 9g, 4 2%) ^i^feil5g:t^7U<i: LT# 

5 

IRvmax'®'^(cm"0 ' 1724, 1601, 1587, 1489, 1477, 1444, 1400, 1365, 1292, 1278, 
1224 

iH-NMRCCDClj) 6 (ppm) 1.04 (9H, s) 3.63 (2H, s) 3.91 (3H, s) 7.10 (IH, ddd, 
J = 0. 8, 2. 6, 8. 2 Hz) 7. 32 (IH, t, J = 7. 8 Hz) 7. 54-7. 56 (IH. m) 7. 60 (IH, 
10 dt, J = 1.4, 7.8 Hz). 

2) 3- i.^-Hr^l^'f-JVi^^^y') ^l^-Jjl^TJl^^—JV 

p«f^/U3- (^;^^>'f^/U';t=^v') ^vy'^— h (4. 51g, 20. S^y^ 
■ M (^r h7t KP:7yi/ (lOOml) ^?Rl^«T-e7R*^by f'fJ' AT/U^::^ 
i^Ad. 93g, 50. 75^ y^yu) $riJ>ftt=oi)Px.-C^^-e2«jt#tfco 
15 7K(2mi), 1 5%7fc^-fb-^hy (2ml) . tK (6ml) ^litJl* 

g^^a:^7l.= 5 : 1) -eltSL. 3- (^.;^-<>'f^/l-;^^^^) -?>-v^/UT/l'a-/U 
(3. 8 1 g, 9 7%) ^m^mm:^^Ji^t UT#fc„ 
20 IRvmax™'(ciirO: 3231, 1601, 1585, 1489, 1477, 1448, 1400, 1363, 1259, 1155 
'H-NMR(CDCl3) 6 (ppm) 1.03 (9H, s) 1.81 (IH, br) 3.59 (2H, s) 4.65 (2H, s) 
6.80-6.93 (3H, ra) 7.25 (IH, t, J = 7.6 Hz). 

3) 6-^f-/^2- [3- {:^^:^^ly^j\^ir^-y) ^^-v^/i^] -3- (3-^pn73i 

25 3- (^-;r^^'^yu;t^v^) -<i/t//VT7^=i— /l^ (3. 76g, 19. 4^]J^ 
;v) (omk^^f^ UOttiI) miKVV:^'^}\-r^l^ 0 6ml, 29. 1 
^y^/l-) ^MX.y\^^TX;^^iy:^jV:^=-;V^nJy( Y {1. 6 5ml, 21. 3 
4 5y^7U) ^i^TU -?:0*^4 5^FBmtfb;fco WtHLfc^fa^^iiU 
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{3-^uuy=c^/i')-3-:^ef-y^x2\f:t:^^h (4. 4 0g, 19. 
4 ^ y (D'y/ h^i^^^ l^iAOml) mm^yKlf^ TK^jb-^- b P ( 6 
0%, 0. 7 8g, 19. 4 5y^7l-) ^ABx.. 7K?^TT?3 05^M#tfc^. / 
l/-h<Dv^^ (3 0ml) ^^^>!JP^. ^UVm^WMLfCo K» 

J^^n-rh^yy^- {^^■^>' :mm^^^^=l 5 : 1. 7 : 1) T'fS^U ^ 
^/^2- [3- (^>;^^Vf->'l';^=3rv') ^:/v?7V] -3- (3-i^ a o:7:n^7^) -3- 
:^^yrx:it:°:t^~.-h (7. 1 1 g, 9 1%) LT#fCo 

10 IRvmax'^'"(cnfO = 1736, 1691, 1585, 1475, 1448, 1365, 1255, 1226, 1159 

^H-NMR(CDCl3) 5 (ppm) 1.01 (9H, s) 1.14 (3H, t, J = 7.2 Hz) 3.28 (2H, d, 
J = 7. 4 Hz) 3. 52 (2H, s) 4. 12 (2H, q, J = 6. 8 Hz) 4. 55 (IH. t, J = 7. 4 Hz) 
6.69-6.78 (3H, m) 7. U-7. 18 (IH, m) 7.33-7.41 (IH, m) 7.49-7.55 (IH, m) 7.82 
(IH, dt, J= 1.0, 7. 6 . Hz) 7.90-7.92 (IH, m). 

15 4) J^^/^ (2RS, 3RS) -2- [3- ^l^V'/l^l - 

3- ( 3 -^nn 73.^^/1^) -3-t Ka^^-^T'P tf;f:^^— h 

mt^^^ (4. 7 5 g, 3 4. 8 5 y ^/l-) (D^-'r/U^mW (6 0ml) JilTR 
m^tyi^^m-ThV (2. 6 4g, 6 9. 6^y^/l-) ^^UX'Mk.^<D-^^2 
mmmWLti. ^06^13:0^^/^2- [3- (^>;^-<y5"/i-;^^i/) 

20 ^l^P/Ul -3- i3-S^nny:xL:=^;l') - 3-:t#y:/P frT^— h (2. 6 4g, 
6 9. e^y^/V) (D::^-y/U (4 0ml) mm^Mx.. ^MT- 1 Lfc„ 

vi-^h^^yy-f- {-^^^V :m^=c,^jv=^ : 1. 3 : 1) T'ffiMU ^^^l' (2 
25 RS, 3RS) -2- [3- (,^:i-^V^Jl^-t^l^) ^l/-J;V\ -3- (3-i5^ap:7j^ 
r^/W') -3-t: Kndr^/7'Pf;t^-h (5. 8 2g, 8 1%) ^*g^]gP^:^'l'7Vt 

IRvmax'^'(cra-0 : 3472, 1726, 1599, 1583, 1477, 1448, 1400, 1257, 1159 
»H-NMR(CDCl3) 6 (ppm) 0.98 (3H, t, J = 7.4 Hz) 1.01 (9H, s) 2.84-2.99 (3H, 
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m) 3. 10 (IH, d, J = 2. 4 Hz) 3. 93 (2H, q, J = 7. 4 Hz) 5, 01 (IH, t. J = 3. 0 
Hz) 6.61-6.72 (3H, m) 7,08-7.15 (IH, m) 7.25-7.28 (3H, m) 7.41 (IH, s). 
5) (4RS, 5SR) -4- [3- ^-y^/U] -5- (3- 

5 oL^ji. (2RS, 3RS)-2-[3- ^yJ'jV] - 3 - ( 3 

-^nn73i=/l') -3-t KP=^v/:/ntr;r^- h (5. 7 1 g, 14. 15!)^ 
/l-) <^xh7t YX2yyl^-:r.^ J^7V (1 5m 1-1 5ml) ^^i^til^MT' 2^^ 

(Dim^-r hy^Adsmi. 3o^y ^;v) ^m^.^ mMx-^m.'m\^fc^ e 

±X-mti:t-( /l-(Dy' h7t KP^^^-d 5 Om 1 )^k(:i MJ^^/l'T 5 ^^(2. 
9 5ml, 21. 1 S?:!)^/!') . v'7a:::i;HJi/i^Tv'K (3. 35ml, 15. 

--^1^^-g^^^9^/^T*^?^^?rfTV\ (4RS. 5SR)- 
4- [3- (^^:t^V^>'^;^^i^) ^^v'y^] -5- (3-^ p d ^^i^yu) -1, 3- 
. :i-^-^:/V^^l^-2-irly (4-. .15g, 7 9%) ^*Sfe3^^ t LT#fc„ 

mp 141-142'C 

20 IRvmax'^Ccffl-^): 3248, 1763, 1601, 1583, 1477, 1400, 1363 

^H-NMR(CDCl3) 5 (ppm) 1.02 (9H, s) 2.15 (IH, dd, J = 10.8, 13.2 Hz) 2.29 
(IH, dd, J = 4. 2, 14. 1 Hz) 3. 54 (2H, s) 4. 21-4. 28 (IH, m) 4. 99 (IH, s) 5. 76 
(IH, d, J = 7. 8 Hz) 6. 57-6. 62 (2H, m) 6. 76 (IH, dd, J = 2. 1, 7. 8 Hz) 7. 16-7. 21 

(IH, ra) 7.26-7.28 (IH, m) 7.34-7.39 (3H, m). 
25 6) (IRS. 2 SR) -2-T5y-3- [3- (^^^;y^/U^^v') :7ciir:/k] 
-1- {Z-'!7nny:i.z:^/v) -\--fxi/<J^A' 

(4RS, 5SR) -4- [3- ^^i^Jl^l -5- (3-^n 

P^o^r^/U) -1, 3-:t^-^y^]}i^y-2-:ty (4. Og, 10. 7§!J^>'V')0 

^^y-j\^i8 0mi)mm\^sm^7i^mti-hv^j>^:mmi6. 7m i, 53. 
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5 5y-=e/u) ^Anx.. smmmmMmi^tco sjsj^t^. tk-c-^ji^l. mm^^^i- 

RS, 2SR) -2-r5y-3- [3- i:^^^-<ly^M^-y) :7 3^r^;^]-l- (3- 
5 ^utiy:^=^/U)-l -/U(2. 9 5 g , 7 9%) ^M^l^^ t LT#fc„ 
mp 115-1 let: 

IRvmax""(cm"0 : 3300, 1599, 1583, 1477, 1448, 1400, 1363, 1255, 1159, 1053 
»H-NMR(CDCl3) 8 (ppm) 1.02 (9H, s) 2.29 (IH, dd, J = 10.4, 13.6 Hz) 2.72 
(IH, dd, J = 3.0, 13. 6 Hz) 3.30 (IH, dt, J = 3. 8, 14. 4 Hz) 3.55 (2H, s) 4.66 
10 (IH, d, J = 4.8 Hz) 6.67-6.77 (3H, m) 7,14-7.30 (4H, nO 7.41 (IH, s). 

7) N-[(1RS, 2SR)-l-[3- (^;^-<>'^/^:f ^5/) -O-v^/l^] -2- 
{3-^tiuy:t,=./i^) -2-t Kndrv/;ii5=-7^] -4-y/U:tn-l-^y hT K 

(IRS, 2SR) -2-T? 7-3- [3- i^^^ly^;V:t^iy) y ,^=.)V\ - 
1- (3-^pp7:3ii:^/v) -l-:?°p/-^y— /i^ (0. sog, 0. 8 6?i;^;i^)<^ 
15 N, N-v^T^^/l^^^/l'AT? K (5ml) WmcA-y jV-^n^V 

(0. i7g, 0. go^y^/w), 1-t K^^v^^:/>/^yTy-/H7K 

(0. 138g, 0. 9 0?y^/W) ;SriP;^. ftmjri-3^^/W3- (3-v'p« 
^/I'T ^/T'nlf/P-) i^z/Ut}?-:;?^ 5 K:^m:S (0. 1 7 3 g. 0. 9 0 ? U 

=3rf-:/-B^^^^/U) X'lt^U N-[(1RS, 2SR)-l-[3- {^is-^V^- 
iV-^^-y) ^^yx^jvl -2- (3-^nn:73i~7l/) -2-k =3E^-:^3^^7^] -4-:7 

-i-y h T 5 K ( 0 . 3 5 4 g . 7 9%) Srilfei^fB b-C#fCo 
mp 165-166^ 

25 IRvmax'^'^(cffl"^): 3263, 1639, 1599, 1583, 1518, 1477, 1448, 1400, 1259 

'H-NMR(CDCl3) 6 (ppm) 0.99 (9H, s) 2.73 (IH, dd, J= 11.0, 14.4 Hz) 3.01 
(IH. dd, J = 4.0, 14.4 Hz) 3.52 (2H, dd, J = 8.6, 11.4 Hz) 4.17 (IH, br) 
4. 70-4. 81 (IH, m) 5. 09 (IH, s) 5. 87 (IH, d, J = 7. 2 Hz) 6, 74-6. 83 (3H, ra) 
7. 00 (IH, dd, J = 7. 6, 9. 8 Hz) 7. 18-7. 36 (5H, m) 7. 41-7. 57 (3H, m) 7. 80 (IH, 
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d, J = 7.6 Hz) 8.07 (IH, d, J = 7. 6 Hz). 

N- [ (IRS, 2SR) -1- [3- ^ve?/^] -2- (3- 

^npy^::^/!^) -2-h Fn:^fv'^5^/^] - 5-^ n P- 1 -^7 h T ^ K 
5 (IRS, 2SR) -2-T$/-3- [3- (^-:^^>'^/W;^=^v^) :7cc:=:/U] - 

1- (3-iJ'PD73i=/i') -l->^o/^V-/^ (0. 30g, 0. se^V'eM (o 

N, N-i^T^^/l'^/^-fc.T^ K (5ml) 5-^ P P-^7i5' 

^(0. 186g, 0. 9 05y^/^), 1-t KP'3rv''<^'>^MJr)/-/H7K 

fp#i (0. i38g, 0. g.o^y^yi-) <^J!inx.. M{-i-^^/^-3- (s-v'pt 

10 ^/W-T ^ / yp tVl-) ;^7/l';1^^5?-r ^ Kit^i^ (0. 173g, 0. 90^y ^JU) 

drlhi/-g^^^^/l.) T^MU N-[(1RS, 2SR)-l-[3- (:^^:t-<>'5" 
yi-;^-^v') ^l^i^/u} -2- (3-ii^ u u-7 -2-t Kn=¥i^^^/^] -5-^ 
15 aP-l-^:7 bT^ K (0. 3 5 0g, 7 6 %) ^i^fe^^H i LT#;fco 
mp 142-143*t; 

IRvmax'^(cnf^) : 3252, 1637, 1518, 1477, 1448, 1398, 1363, 1255, 1159, 1059, 
1022 

^H-NMR(CDCl3) 6 (ppm) 0.99 (9H, s) 2.71 (IH, dd, J= 11.0, 14. 4 Hz) 2.98 
20 (IH, dd, J = 4.2, 14.4 Hz) 3.51 (2H, dd, J = 8. 8, 11.6 Hz) 4.05 (IH, br) 
4. 70-4. 79 (IH, m) 5. 04 (IH, d, J = 3. 4 Hz) 5. 97 (IH, d, J = 7. 6 Hz) 6. 72-6. 81 
(3H, m) 7. 16-7.62 (lOH, m) 8.28 (IH, d, J = 8. 4 Hz). 

mmms e s 

N- [ (IRS, 2SR) -1- [3- -<l^i?ju2 -2- (3- 

25 ^nx:iy:r.zzju) -2-t Fn^v-zn^/V] -6, Fn-5H-^>'>/ [a] 
^ p y- 1 -:«7/V'7l?drf - 5 F 

(IRS, 2SR) -2-T5/-3- [3- i:^:^^y^;V:t^^y) y :x.=.}V\ - 

1- (3-:}'PP:73ir^7U) -l-^n/>V— /l' (0. 40g, 0. 86^!J^7V)(D 

N, N-v'^ 'f'jV-^jVKT ^ F ( 5 m 1 ) ^^iJl 6 , 7-i?t Fn- 5 H-^y^/ [ a ] 
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v';j^i3^:/7^i/-l-:i;/V7)?i^^ (0. 17g, 0. 905;y^7V)^ l-t:Kci=3r 
ix-<;/y hi;T)/-7H7KW#i (0. I38g, 0. 9 o ^ ^Mx.. 
\c 1 3 - ( 3 5^7VT 5/7^13 fcVi') ^ KiSl^m ( 0 . 17 

3g, 0. 9o^u^/i-) ^n^. M-e«^tw^Lfc„ g^^^^/vTWL. m 

1:1.0:1). ^CD^. S^ft (^dr1^:/-g^^^5^/^) T'ffKt. N- [ ( 1 
RS, 2SR) -1- [3- (^^yt^y^Jl^:t^-^) ^^i^/W] -2- (S-^np^^i 
-2-\i Kadf-iyai^/p] -6. 7-i>t KP-5H-^^^y [a] -y^U^^r- 
10 ^--l-:*;;^^?^^^^ K (0. I74g, 3 9%) ^M^l^^thxntz, 
mp 128-129'C 

IRvmax'^'Ccm-^) : 3265, 1633, 1599, 1585, 1514, 1477^ 1450, 1363, 1255, 1159 
'H-NMR(CDCl3) 8 (ppm) 1.01 (9H, s) 1.99-2.01 (IH, m) 2.14-2.20 (IH, ra) 
2. 63-2. 73 (3H, m) 2. 94 (IH, dd, J = 3. 8, 13. 6 Hz) 3. 54 (2H, s) 4. 33 (IH, 
15 d, J = 4. 4 Hz) 4. 65 (IH, nO 5. 03 (IH, br) 5. 71 (IH, d, J = 6. 6 Hz) 5. 90-6. 01 
(IH, m) 6.26 (IH, d, J = 11.6 Hz) 6.71-6.78 (3H, m) 7.02-7.30 (7H, m). 

mmm sea 

N- [ (IRS, 2 SR) -1- [3- (t e r t-Zf^M ^ypJl-'] -2- (3-i?'n 

20 1 ) 3- t e r t-zf^/Uy cj^s^/U f ]) yju:tv^ ^ ^ y:^ju:^^.— h 

3-t e r t-T'^/I^^j;/— /H (15g, 1 0 0 ^ V (Di^-^^ ti ^ :;i -^f y 

i3 0 0ml) mm^N-::^'^/U''My':^n)^/Ur^y (17. 5ml, 1005 
y^yl^) , N-:7ir::>>l'h y 7/U;^P^^i^;:^7PJ^W 5 K (4 4. 7g, 12 5 

^teSllibfCo ^?fe^^/y:«7>^/i'*7i^iJ'n-7hi/7 7.f- (-^^f-:/ : f^^ai^ 
7^=3 0 : 1) -CffiMt. 3-t e r t --/^yl^^a^-zk h y 7/W;rP p« ^J' :/:^/l^7js 

(7. 17g, 2 5%) UT#fc„ 
IRvmax™'(cm"0: 1612, 1577, 1489, 1423, 1246, 1215, 1145, 925 
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^H-NMRCCDCl,) 6 (ppm) 1.33 (9H, s) 7.06-7.10 (IH, m) 7.24-7.25 (IH, tn) 
7.33-7.42 (2H, m). 

2 ) 3 - 1 e r t -'f'^7V^l^''J;V^-y9=^ h U 71^ 
^-t BT t--:f=^jvy::u=i;]^Y'\)y;}y:^n}f.-^y:;^;v/is^—V (6. 17g, 2 
5 1. S^y^/W-) ®T-feb=hy/^ (8 0ml) ^lC:yTWb-:hhy e^ix (2. 
1 5 g, 4 3. 8 5 y^/l^) . B^i\M (0. 4 2 g, 2. 19 ^ y ^/U) Sr^JPx.. 
^^^JETT-r (hy /-^^i^l^A (1. 2 7g, l. 

1 0 5 U^/v) 5BtFB^M3lgKLfc„ mk=^f-f\^X'^mk. ^ma^'^y 

— 7^7^=1 : 0. 20 : 1) ^ TJfSMU 3-t e r \.--:f'^)V-^:y-Jf\^^l^^^^V 

y;^ (4. i3g) )Vh\.xW^. :i.(n>^<r>\iP^ma^'^h-xi\^T^ 

IRvmax^'icm^) : 2229. 1599, 1579, 1485, 1417, 1365, 1273, 1113 
15 ^H-NMRteDClj) 3 (ppm) 1.32 (9H, s) 7.33-7.35 (2H, m) 7.39-7.50 (IH, m) 
7.60-7.66 (IH, m). 

3) 3-t e r t-:/^yi^SW^ 

3-t e r t--:f^/V^l^i>/l^^l^y=^ M)/U (4. 1 3 g, 2 1. 9 5 U ^/V) 
©tK (8 0ml) M«}'7Kg?{li-^hy 1>A (2. 19g, 5 4. 8 ^ V ^ 

3-t e r t->^^5=-/V^S#m (3. 2 3 g, 8 3% i n 2 s t e p s) 
25 mp 96-97^; 

IRvmax™'(cm"0: 2500-3300, 1693, 1604, 1585, 1440, 1412, 1286, 1259 
iH-NMR(CDCl3) 5 (ppm) : 1.36 (9H, s) 7.41 (IH, t, J = 7. 5 Hz) 7.65 (IH, ddd, 
J = 1.5, 2. 1, 7. 8 Hz) 7. 94 (IH, dt, J = 1. 5. 7. 8 Hz) 8. 16 (IH, t, J = 1. 8 
Hz). 
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4) 3-t e r \.--f^)V^l/-J]iVr)V^—)V 
im\\L'^)^'^^T)V%=^t)J>^{\. 38g, 3 6. 2 5: y ^/l-) 0^-7^/l-» 

^ (4 0ml) }C3-t e r t-yf^/l'^SW^ (3. 13g, 17. 6 ? U ^/l') 

<o^-'=T)v (4 0 m.) ^^^*}^T-ejKT t. 2 ^wm- bfc„ KfS^Tm. 

5 tK (1. 8 8ml) , 1 5%>!K^{b-:^hy !J7A7KW (1. 3 8ml) . tK (4. 
2ml) ^)«l;:»0o< «3i:7K?^TT'MTtfCo ^feCfcS^^s^-fe^-l' hT'5i§U 

(^=3rf-:/ :g^i&a:5^/U=8 : 1. 4:1) T'MMU 3-t e r X--f^}V-<^yi^ 
}VrJ\^-=^-)^ {1. 5 9g, 9 0%) ^ilfei^|^:e--r/^i: bX#fCo 
10 IRvraax'^^(cm-0: 3277, 1606. 1489, 1363, 1275, 1203, 1016 

^H-NMR(CDCl3) 6(ppm) 1.32 (9H, s) 1.85 (IH, s) 4.66 (2H, s) 7.14-7.19 (IH,. 
m) 7.29-7.38 (3H. m). 

5) :z.^)V1- [3- (t e r t-:/^/W) ^l^-J'JVl -3- (3-^ P P 7a;::^/^) 

-3-;f^y7"Pk'";^^-h 
15 3-t e r t -:/^/U^:^i^/UTy^3-/V (2. 50g, 15. 25 (D^ 
^:3i^/K3 0ml) ^^IChy^f^/l^T^i/ (3. 1 8ml, 2 2. 8 5 y ^/V) 

^:ijnx.7k?^TT;^ ^ >';^7^7}Nn/i.i^ ny-TKd. 29ml, 16. 725y =^}V) 

20 ai^;W3- (S-^J^PPyji^/V) -3-;e-^y:rn t!';^^-— h (3. 4 5 g, 15. 

2 5 y ^/u) ©e^pi b^v'^iS'i^ (3 0ml) ^»7ic?^u im\^-r h y iJ^a (e 

0%. 0. 6 1g, 15. 2 5y^/i') ^Afl;^. 7KJ^T-e3 05>ii#tfcm. t^v' 
^(D^J':^ b^r^^oi^v (2 5ml) M^*P;t. ^S-X?«^^LfCo R» 

A^{^P•r^^/77^- (-vd^iJ-^^ : @^^a.^/i.= 1 0 : 1. 8 : 1) X-mUU ^ 
^/I/2- [3- ( t e r t-T'^/l-) ^>'v^/^] -3- ( 3 -iJ' P p 7 o^c^/l-) -3-;^=¥ 
y:/Pt°;^^.-b (5. Olg, 8 8%) ^mn^:t-f/i^tLXmrc. 
IRvmax""(cm-^) : 1739, 1691, 1572, 1475, 1423, 1365, 1228 
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^H-NMR(CDCl3) 5 (ppm) 1.13 (3H, t, J = 7.0 Hz) 1.25 (9H, s) 3.32 (2H, dd, 
J = 2.2, 7.8 Hz) 4.12 (2H, dq, J = 1.8, 7.4 Hz) 4.55 (IH, t, J = 7.4 Hz) 
6. 98-7. 03 (IH, m) 7. 18-7. 21 (3H, m) 7. 29-7. 39 (IH, m) 7. 48-7. 53 (IH, m) 7. 77 
(IH, dt, J = 1.6, 7.8 Hz) 7.85-7.87 (IH, m). 
5 6) ^^yu (2RS, 3RS) -2- [3- (t e r t -T'f^/W) -^Vv^/U-] -3- 
(3-iJ'inp73ic:^/V) -3-t KP^v^-/i3l^:2i-^'-b 
:^'ft;« (3. 60g, 26. ^/i^) (D^—'r/l'mMW. ( 5 Om 1) 

mit^- ^Mi' h])'yj^ (2. og. 52. B^y ^/i^) ^^mx'MX^cD^t. 2 it 

mim-Ltz. ^»lr5jiU ^(Dhm\^:^=f-^l-2- [3- (t e r t-'f^Jl') ^ 
10 i^i^/U] -3- O-iJ'PO^a:::^/^) -3-;^-=ary^nf:t^-h (4. 9 1 g, 1 
3. 2%]}'eM (O^—'TfV (4 0 ml) ^^^JPXL. ^ia-eil^rfllt^^Lfco 1 

-^hi5^^:7^'- (-^dri^:/:g^^:t5^/^=l 0:1. 3:1) T'WMU ^=5^/^ (2 
15 RS, 3RS) -2- [3- (t e r -3- (3-:i'PP7 = ^ 

)V) -3-t Kn=Srv'^P h (4. 1 6 g, 8 2%) ^^fejgK^^-f L 

IRvniax'^''(cm-^) : 3456, 1728, 1599, 1477, 1373, 1346, 1180, 1032 

^H-NMRCCDCls) 5 (ppm) 0.92 (3H, t, J = 7.0 Hz) 1.27 (9H, s) 2.88-3.02 (3H, 
20 m) 3. 14 (IH, d, J = 3. 0 Hz) 3. 88 (2H, q, J = 7. 4 Hz) 4. 99-5. 01 (IH, m) 6. 86-6. 91 

(IH, nO 7.07 (IH, s) 7.15-7.18 (2H, m) 7.25-7.27 (3H, m) 7.41 (IH, s). 

7) (4RS, 5 SR) -4- [3- (t e r t->^^/l') -5- (3-i5^ 

xinya^^)V) -1, 3-;^-dr1^i/y v^:/-2-:^>' 

(2RS, 3RS) -2- [3- (t e r t-^^^JV) ^ly-JjVl -3- (3- 
25 ^Pi3 73i:=^/U) -3-t F^=3r^/yptr;^-^"^ (4. 0 5 g, 10. 8 5: y *7^) 

<^)X^7t Yx^yyV-^^ (1 Om 1-1 0ml) ^^l^^MT* 2 ^^OtK 

mcf hP^j'Adimi, 22^y ^}V) ^Anxi. ^?g.-e«it^f ufc^ kjSII 
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2 6ml, 16. 25]J^7^) , i;?:7a.^/H;:/i?rv'K (2. 5 6 mi, 11. 

^^BEj^HlLTto -^=3ff-i^-g^^ai^/l--CS^^^m\ (4RS, 5SR)- 
4- [3- (t e r t-T'^yL') ^:y-J)V\ -5- d p:7 3i^/p) -1, 3-:^^dE^ 

■^V^)V'V-'2.-ir^y {1. 4 7 g, 6 0%) ^Mfe^^e t LT#fc. 
mp 136-137t: 

10 IRvmax'^'Ccm"^): 3263, 1763, 1601, 1477, 1433, 1363, 1234 

'H-NMRCCDCls) S (ppm) 1.28 (9H, s) 2.20 (IH, dd, J = 11.1, 13.8 Hz) 2.32 
(IH, dd, J = 3. 9, 13. 8 Hz) 4. 23-4. 30 (IH, m) 4. 99 (IH, s) 5. 77 (IH, d, J 
= 8. 1 Hz) 6. 85 (IH, d, J = 7. 2 Hz) 7. 01 (IH, s) 7. 19^-7. ai (3H, m) 7. 34-7. 40 
(3H, m). 

15 8) (IRS, 2 SR) -2-r5/-3- [3- (t e r t-7'^71') - 
1- (3-i{'PP:7a:;::^/P') - 1 — 

(4RS, 5SR) -4- [3- (t e r t-'T'^/V) -<^^^/U] -5- (3-^nn 
y:^:=.;u) -1, 3-;^^.f-y!J v^^-2-;e-^^ (2. 36g, 6. 865:!J^/W)0 
^^y-/K6 0mI)«{C8m^7K^'fb-^hy >i7A7K^^g(4. 3ml, 3 4. 

20 3 5 y ^yi^) ^Mx., 5 it^AnSiitgg Lfcc ^JC&j^T^x ^iJ' / -/w^^te^^ b 

fern. 7KT'*«? L. stis^^/i-T'ttiii bfco mfa±^^-^m^u 

mm^^^l^) XmmU (IRS, 2SR) -2-T^y-3- [3- (t e r t--/^ 
/l^) -1- (3-^na73i::i/U) -l-:/py^V— /I^ (1. 21g, 55%) 

25 ^m^m^BtLxntco 

mp 102-103t) 

IRvmax™'(cm~^) : 3063, 1597, 1576, 1476, 1429, 1363, 1199 
^H-NMR(CDCl3) 6 (ppm) 1.30 (9H, s) 2.32 (IH, dd, J = 10.4, 13.6 Hz) 2.75 
(IH, dd, J = 3.2, 13.8 Hz) 3.31 (IH, dt, J = 4. 0, 9.6 Hz) 4.68 (IH, d, J 
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= 4.8 Hz) 6.94-6.96 (IH, m) 7.13 (IH, s) 7.21-7.31 (5H, m) 7.42 (IH, s) 
9) N-C(1RS, 2SR) -1- [3- (t e r t-y^^/U-) ^i/i^/l^] -2- (3 

(IRS, 2 SR) -2-r^y-3- [3- (t e r .t--f^jU) y zc.:^)V\ -1- 
5 (3-i}'ni3 7:3^^>'V) (0. 30g, 0. 9 4 4 5 y ^/U) 

N, N-v'^^/i^^f/i^AT^ K (5ml) ^^g(r4-7/^;^P•:^:7^5' l^V-l-j^/U/J? 

(0. i89g, 0. 99^y^/u), 1-t Fa=3rv^:/y hyry-^n 
TKfiJti (0. i"5 2g, 0. gg^u^/v) ^M^. (3- 
v^^ ^/VT 5: y :/p tVv) ;(77i'7i?i;>-f 5 (0. I90g, 0. 99^ 

;^7^/^;^;7A^a-?h^yy'^- (^df^f-^' ; @tgfea:^/U= 1 .- 0:1).^ 
^^^^ (^d^f-:/-g^^j.^/W) T')»MU N-[(1RS, 2SR)-1- 
[3- (t e r t-y^^)\d ^^y-J}V\ -2- (3-iJ' n P :7 3i=/l/) -2-1: Kp=^-> 
15 -4->'/^;^-^-l-':^7 hT5 K (0. 24 5 g, 5 3 %) i: U 

mp 76-78t; 

IRvraax""(cinO : 3312, 1639, 1599, 1516, 1425, 1261, 1236, 1201, 1051 
^H-NMR(CDCl3) 5 (ppm) 0.99 (9H, s) 2.73 (IH, dd, J = 11.0, 14.4 Hz) 3.01 
20 (IH, dd, J = 4.0, 14.4 Hz) 3.52 (2H, dd, J = 8. 6, 11.4 Hz) 4.17 (IH, br) 
4. 70-4. 81 (IH, m) 5. 09 (IH,. s) 5. 87 (IH, d, J = 7. 2 Hz) 6. 74-6. 83 (3H, m) 
7. 00 (IH, dd, J = 7. 6. 9. 8 Hz) 71 18-7. 36 (5H, m) 7. 41-7. 57 (3H, m) 7. 80 (IH, 
d, J = 7.6 Hz) 8.07 (IH, d, J = 7. 6 Hz). 

•mm 3 7 0 

25 N-[(1RS, 2SR) -1- [3- (t e r t-y^/l^) ^^^v^/l^] -2- (3-^5^13 
^yzs^:^)^) -2-t KpdE^i/m^^l'] -6, r-v'fc KP-5H-^^^y [a] P 

(IRS, 2 SR) -2-T^y-3- [3- (t e r t-lt^jV) -1- 
(3-^pp:7a:=^/^) -l-'/P^^V'-v'^ (0. 30g, 0. 944^y^7V)<D 
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N, N--J;^'^/i^^^l^J^r^ K (5ml) ^IS{;i6, Kn-5H-^i^y [a] 

^xn^-fy'y-l-:^ 71^:^1^^ iO, 18 7g, 0. 9 9^1;^/^), 1-t Kn 

^x^-<yy^ h V r-/-jv 1 im% {. i52g, 0. 99^u ^jbnx. ft^ 

\Z. 1 -:x.=f-}V- 3 - ( 3 - v'p^ 9^7^T ^ y 7°n kVl^) ;&/^:^^i>-f 5 K:^M ( 0 . 19 

5 0 g, 0. 9 9 ^ MT'i«jt#Lfco mm^^)^-^^^\^. ^ 

1:1.0:1). -^(^m. ff^H^H (^^f-^'-i^^^f^/^) T'MML. N- [ (1 
RS, 2SR) -1- [3- (t e r t-:/^/^) ^>'v^/l'3 -2- nny :^:=. 

10 /U) -2-t Kod{^i/a:^/^] -6, T-v't Ka-5H-<<^^y [a] i/^P^^r^^ 
(0. 230 g, 5 0%) ^Mfe^^i bT#/c„ 

mp 104-105'C 

IRvraax™"(cm-0 : 3300, 1635, 1514, 1425, 1363, 1298, 1273, 1197, 1103, 1076 
^H-NMR(CDCl3) 6 (ppm) 1.27 (9H, s) 1.95-2.01 (2H, m) 2.14-2.20 (2H. m) 
15 2.63-2.75 (3H, m) 297 (IH, dd, J = 4-0, 14. 2 Hz) 4.36 (IH, s) 4.67-4.69 (IH, 
m) 5. 02 (IH, s) 5. 69 (IH, d, J = 7. 4 Hz) 5. 87-5. 98 (IH, m) 6. 26 (IH, d, J 
= 12.0 Hz) 6.86-7.30 (lOH, m) 7.47 (IH, s). 

•m,m 3 7 1 

N- [ (IRS, 2 SR) -1- [3- (t e r t--f^fV) ^^v'/k] -2- (3-^n 
20 Xi-7 3u:=.)V) -2-t -^-^ un-Y-'^y VT % K 

(IRS, 2 SR) -2-T5y-3- [3- (t e r t-'f'f-jV) y :^z=.jV\ -1- 
(3-iJ'ap:7cc:::^/k) -l-T'o/-^/— 71/ (0. 31 3 g, 0. 9 8 5 5 U ^/l') 
(DN, N-v'^^/^/^^/^i^r ^ F (5ml) ^^le:5-i?np-t-:7^5' vy-l-;«77U7i? 
(0. 214g, 1. 045:y^7l/). 1-t Fndr->-<^y MjT/-;H 
25 Tk^tl (0. 160g, 1. 04^y^/U) ttx-x ft^tCl-J^^/U-S- (3- 

^J^'f-?\^r ^ y tVv) :i7yi'7i?i;f>r 5 (0. 20g, l. 045 U *y^) 

drf-^^-g^^^i^^/t-) T'WMU N- [ (IRS, 2SR) -1- [3- (ter t- 
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'Zf'f-Ad ^^y'i^jvl -2- {^-^ xiny ai.=:.)V) -2-t: Ki^^-^j^^yv] -^-J;n 
13-1-^:7 K (0. 3 0 7g, 6 2%) ^tefei^^tLT^fCo 

mp 91-93*0 

IRvmax™"(cm"^) : 3267, 1631, 1572, 1518, 1203, 1037 
5 ^H-NMR(CDCl3) 5 (ppm) 1.25 (9H, s) 2.74 (IH, dd, J = 11.0, 14. 4 Hz) 3.05 (IH, 
dd, J = 4. 0, 14. 2 Hz) 4. 02 (IH, d, J = 4. 4 Hz) 4. 77-4. 86 (IH, m) 5. 05-5. 09 
(IH, m) 5. 87 (IH. d, J = 7. 8 Hz) 7. 01 (IH, d, J = 7. 4 Hz) 7. 12-7. 66 (12H, 
ra) 8.29 (IH, d, J = 8.8 Hz). 
^»J3 7 2 

10 t e r t-:/^^^ (1 RS, 2 S R) -2- ( 3-^ P P 7 jinyl^) -2-t Knd{-v^- 
. 1- [4- (2, 2, 3, 3, ^-^:y^y)Vi!srxi-fxi\^)V) :r.^}V)j— 

1) 2, 2, 3, 3, Z-^l^^y)Virxi-\- {4-;i^jUy:^~/U) 

15 S*fi|feLfc3#7 7^=»lcv^;!;v'«>A (12. 2g, 50 25 11^71-) , a: 
— x/l' (1 0 Om 1) trAn:t, 4->^n^ h/l^^V (5 6 . 1ml, 4565!;^ 
;V) (D:r.^=T)\^ ( 2 0 0 m 1) M^?tTU 1. 5«MMU/Co K^S^I^ 

■^YyAr^y^-r-^Yi^m-^-nnx^. -<>^y jv^n-zrxi\f-;^i^m. (2 5g, i 

5 2 5 y^yl^) (D^-x/i- (1 0 0ml) ^^«TL. i^o< t? ir^^at^MU/c 

mT'i5'3.>'^Lfco i^^:i^^/i-T'#f?L. w^^^^ii^ i&^mwTK^ my^-^ 

}V)o=7J>>^xi-^V^yy A— {^^^l^:W^=^^J\-=\ : 0. 3 0 : 1) 

^T' MEM UfCo V- y ^)V13 yA^n-rh^yy^-i^ 

: g^i?^^^l/= 1 0 : 1. 5:1) -CJffiMU 2, 2, 3. 3, 3-0-^ 
7/W:^-p-l- (4-^5^/^7a:=;U) :/D/^i^-l-;r-/^ (2 0. 2 8g, 5 6%) 
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IRvmax'^^'"(cm-0 : 3400, 1616, 1518, 1363, 1331, 1213, 1184, 1132 
'H-NMRCCDCls) 8 (ppm) 2.37 (3H, s) 2.50 (IH, d, J = 4. 8 Hz) 4.98-5.13 (IH, 
m) 7.21 (2H, d. J = 8.4 Hz) 7.33 (2H, d. J = 8. 0 Hz). 
5 2) O-^j-^/VO- [2, 2, 3, 3, 3 -^l^-^ -7/^:^X2-1- (4-p«^/V73i 

2, 2, 3, 3, 3~^:y^y/u:i-ti-i- ( 4 -^5^/1^:7 31 ^/v) T'n/N'iz-i- 
(15. 93g. 66. 3^!) ^JU) (DBm^^^^ (200ml) h 
i; 3if-/vr ^ ( 1 3 . 9nil, 99. 4 5 5 y ^/^) ^Mx.. 7k'^^'rX'^ u 
10 3.:^7l'5^:t/*/M-h (10. 1ml, 7 2. 8^y^/v) ^Ir^nx.. 7k^^TT'2 

30:1) T'fflMb, 0-:7^r^/i^0- [2. 2, 3, 3, 3-0^7^1^:^0-1- 
(4-^^/1^701=7^) :/DtVU] h (2 2. 8 2g, 9 1%) 

15 ^m^mm:t^ji^t LT#fc„ 

IRvmax™'^(cin-'): 1616, 1591, 1518, 1491, 1290, 1192, 1143 

^H-NMR(CDCl3) 5 (ppm) 2:39 (3H, s) 6.67 (IH, dd, J = 7. 5, 16. 5 Hz) 7.05 (2H, 

d, J = 8. 1 Hz) 7.24-7.31 (3H, ra) 7.37-7.42 (4H, m). 

3) 4- (2, 2. 3, 3, s-^y-^yMtiz^uh'/i-) y/i^zj^y 

20 O-^ai^/l'O- [2, 2. 3, 3, S-^y'$'yjl^:tX2-l- {4-;^'^jUy:s:=.jl') 
zfn tvu] h(l6. 55g, 44. o^y ^iv) (O^y-^y ( i 

00m\)W-m^2, 2'-T)/lf>^-Yy:/^P= MJ/P (1. 4 5g, 8. 85!) 
^/l/) . TKS'fb h y-n-7'f^/W;^X (17. 8ml, 6 6. 0 5 U ^7^) '^M^.s 

so°cx bm^mwht:.. sjsn-T^. ^y^y^mmm^u i^3i3^^^^yj>^ 

25 ^P-x' ^^/•77^— (--dr^^i^) X'ffi^U 4- (2, 2, 3, 3, Z-^^-^yjl^ 

j^PT'oif/^) h/u^i^ (11. i3g. ) ■^m^mm^^'i/i^tx^xmco 

IRvmax'^""(cm"0 : 1518, 1464, 1377, 1315, 1203, 1118, 1080, 1030 
^H-NMR(CDCl3) 8 (ppnO 2.34 (3H, s) 3.26 (2H, t, J = 18.8 Hz) 7.16 (4H, s). 
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4) 1- (T'n^^^/l') -4- (2, 2, 3, 3, 3-^3/^5' :7/W:tP 7" n tVv) 
4- (2, 2, 3, 3, 3-^:/t5'7/l':^-n7'ntf/U') h/l'^i^ (9. 97g, 3 

9. 4 5:y^;v) (Dmmt^m (soomi) mm\^2, r-Ti/y^^A^y^^n 

5 nbij/V (0. 3 3g, 1 9 7 5; y^/l') > N-7'P^;^i5'v^^^-l' ^ K (8. 5 0 
g, 4 7. S^y^/V-) ttx.. mi. »315SSLfc„ 

a:.^;v=l : 0. 50:1, 20:1) "Ci^MU 1" -4- (2, 

2, 3. 3, ^-^l^^^y }^irvi-zfxi\£)V) ^V^^y (3. 6 6 g, 3 1% (2X 
10 ) «rMfe^^ib-C#fc„ 

mp 62-63'C 

IRvmax™'^(cm"'): 1518, 1437, 1323, 1190, 1101, 1070, 1045 
^H-NMRCCDClj) 6 (ppm) 3.31 (2H, t, J - 17.8 Hz) 7.27 (2H, d, J = 8.0 Hz) 
7.40 (2H, d, J = 8.4 Hz). 
15 5) ;cf-/U3- {2,-!7Xixiy au=:.)V) -^-Hr^V-T.- [4- (2, 2, 3, 3, 

^^/I'S- (3-i^aa:7cn— 7ix) -3-;t^y7°r3 h (2. 74 g, 12. 

0 8 ^ y^/U) ©v^^ hdrv-o^^^- (3 Dm 1 ) M^tK^^U 7K*{t;t- b y l^ii. 

(6 0%, 0. 4 9 g, 1 2. 0 8 ^ y^/H »;t. «T-e3 O^Wbfc^. 

20 1- (7'n^pt^/l') -4- (2, 2, 3, 3, 3 -^^^iJ' 7/^:^13 r^'n tVU) 

:/ (3. 6 6g, 12. 0 8 ^ y^/H ©v^pf b'^v^^^i?:^ (1 5ml) ^?g^in 

25 71^=1 5 : 1, 1 0 : 1) T'ltMU ^^/^3- (3-;^ n n:7a.^/^) -3-;^-^y 
-2- [4- (2, 2, 3, 3, 3-^V^7/V:tP^o l^/^) ^Vi;?/^] -fxiydir^ 

(4. 6 4g. 8 6%) ^«S&ij$^i:LT#fCo 
rap 81-82°C 

IRvinax'^(cnf^): 1738, 1693, 1572, 1425, 1317, 1195, 1028 
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^H-NMRCCDClj) 5 (ppm) 1.11 (3H, t, J = 7. 2 Hz) 3.25 (2H, t, J = 18.3 Hz) 
3. 32 (2H, d, J - 7. 2 Hz) 4. 05-4. 14 (2H, m) 4. 54 (IH, t, J = 7. 5 Hz) 7. 16-7. 23 
(4H, m) 7.37 (IH, t, J = 8. 1 Hz) 7.51-7.54 (lH,m) 7.77-7.81 (IH, m) 7.90-7.92 
(IH, m). 

5 6) =^^/U {2RS, 3RS) -3- (S-^Poycj^^/W) -3-t Kn^v'-2- 
[4- (2, 2, 3, 3, 3-^y'?-7;U:tn-:fu\^/U) ^yi^/U] •:fn\i':^:^—h 
it^hMfp' (2. 7 0g, 19. 8 4^y*/l-) (D:r.^TJmmW. (SOml) 

:^mihyis^m-th]) ^J>> (i. 5 0g, 3 9. es^y^/u) ^m&x-1}[\K.^(D^ 

i^2l^mimi^ft.o ^»Sr5igU ^<D^m\^::^^/l^S- {^-^^nya^^-jV) 
10 -3-;:d-^y-2- [4- (2, 2, 3, 3, Z-^l^-^yj'l^:tn-:fu\fM ^i^i^/]/] 
7'ot°;r^--h (4. 45g, 9. 92^y^/V) W^-r/l^ ( 2 0 m 1) ^1^* 

15 5:1) -eiWKb, ^^/l^ (2RS, 3RS) -3- {3-^ ti uy ai^jU) -3-t 
Kndrv/-2- [4- (2, 2, 3, 3, 3-^^^^ 7/1^:^0 "/n l^yl^y ^^^5;^;^] >^ 
Dfc:':^;^- h (3. 9 5 g, 8 9%) ^m^mm:t^y^t LXWc 
IRvraax'^ncm'0 : 3450, 1709, 1576, 1518, 1435, 1315, 1195, 1113, 1030 
^H-NMR(CDCl3) 5 (ppm) 0.91 (3H, t, J = 7.0 Hz) 2.87-3.02 (3H, m) 3.18 (IH, 
20 d, J = 2. 6 Hz) 3. 25 (2H, t, J = 18. 2 Hz) 3. 88 (2H, q, J = 6. 8 Hz) 5. 02 (IH, 
d, J = 1.8 Hz) 7.04-7.17 (4H, m) 7.26-7.28 (3H, m) 7.41-7.42 (IH, m). 
7) (2RS, 3RS) -3- (S-^PPya^^/l/) -3-t Kn:3r->'-2- [4- 
(2, 2, 3, 3, 3-^^^^7/l':;e-n:/p tVl') ^yp/l^'] 'fxi\^iryW. 

(2RS,- 3RS) -3- (^3-^ xiuy z^:=-)V) -3-t Kn=^^/-2- [4- 
25 (2, 2, 3, 3, 3-^i^^7>'V:^pynfcVW') t°;^-^— h (3. 

8 4g, 8. 5 2 5 y^/V) ©T- h^t Kn:7^:/-^^>''->'l' (2 Om l-2 0m 

1 ) wm^m^x 1 %'^(Dim\\:.'r v^^j^ dzmi, i7?y ^/i-) ^^n;^. 
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Wi&mm Lfc„ ^^f-y-mm^^/i^xm^^^m\ (2rs, 3rs)-3-(3 

-^pa7:n:3;u) -3-t: Kp^v'-2- [4- (2, 2, 3, 3, 3-^y^y/U:t 
xifny^jV) -<v^J^,v\ ':rxi\^isrvm. (2. 8 5g. 7 9%) S:*g63i$^ t UT# 

5 mp 150-15rC 

IRvinax™'^(cm~^) : 2500-3300, 1693, 1433, 1315, 1238, 1194, 1103, 1078, 1030 
^H-NMR(CDCl3) 6 (ppm) 2,87-3.05 (3H, m) 3.24 (2H, t, J = 18, 4 Hz) 5.09 (IH, 
d, J = 4. 0 Hz) 7. 05 (2H, d, J = 8, 0 Hz) 7. 14 (2H, d, J = 8. 4 Hz) 7. 24-7. 29 
(3H, m) 7.41 (IH, s). 
10 8) (4RS, 5 SR) -5- (3-i5'np:73ir^/U) -4- [4- (2, 2, 3, 3, 

(2RS, 3RS) -3- (3.-iJ' tap 7^-/1^) -3-fc ^v^-2- [4- (2, 
2, 3, 3, 3-^>'iJ':7/^;tn7'ol^/V) '<>'v^/l^] (2. 7 5 g, 

6.5 0 5: U^yi-)Ox h^t Kn77>'(7 0 m 1) ^^l^ M> 5 ( 1 . 
15 3 6ml, 9. 7 5 5: y^/l-) , v'^'aicri/uy i/^T-v'K (1. 5 4ml, 7. 1 

^Mi^Lfco --=3rf-^--g^^3i^/!^-CS3^^^m\ (4RS, 5SR) - 

^- {-^-^nny :^:=.)V) -4- [4- (2, 2, 3, 3, 3-^y^7/U;^pynt° 
20 yv) ^^/v^/i^] -1, 3-;r=^f->^y v^>'-2-;d-i^ (2. 5 4g, 9 3%) trMfeS^ 

mp 137-138't; 

IRvmax'*-(cm-0: 3234, 1761, 1435, 1317, 1194, 1030, 912 
^H-NMRCCDClg) 5 (ppm) 2.17-2.36 (2H, m) 3.28 (2H, t, J = 18.6 Hz) 4.19-4.30 
25 (IH, m) 4. 95 (IH, s) 5. 77 (IH, d, J = 8. 2 Hz) 7. 03 (2H, d, J = 7. 6 Hz) 7. 27-7. 38 
(3H, m). 

9) t e r t-l/^yV- (4RS, 5 S R) -5- (3-^ P n >':nn/V) -2-;d-'^ry 
-4- [4- (2, 2, 3, 3, S-^^^y/U^PT'Ptf/V) -1, 3- 

isr^^^ y v^v- 3-:*/^7}?^v^i/- h 
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(4RS, 5 SR) -5- (3-i?Pa>'ai::^;U) -4- [4- (2, 2. 3. 3, 3 
-^^^■$'yMu-:f\Pi\i'jU) ^i/v?/^] -1, 3-:t^-^y]}i^^^-2-:^y (2. 4 
3g, 5. 7 9 ^V=^/l-) (OT±V =■}>]} (4:0 ml) W^\^i^-t e T t-zf 'f- 
jU-Jlfy^y^s^-h (1. 5 2g, 6. 9 5 5:!J^/^) <b 4- (v'p? 5: / ) fc:° 

5 Uv=:/(7img. 0. 5795 y ^Hit^iP;?:. ^t&-ei^^ji# mm 

trl^m^^U ^^■^^>'-g^^^^/^T'Si^^S^m\ t e r t-:7'9^yi' (4RS, 
5 SR) -5- (3-^np:7^=/W -2-:^'^ry-4- [4- (2, 2, 3, 3, 3- 
^i^^ y/u:tnzfn ^-yi^jv] - 1 , 3-;t-^i^)/ U v^i^- 3 -:i(7/i'j|?^i/ 
h (2. 7 7g, 9 2%) ^m^f^^tLxntco 

10 mp ise-isst 

IRvmax™'(cm-'): 1813, 1724, 1358, 1315, 1251, 1195, 157, 1076, 1028 
^H-NMRCCDCls) 5(ppm): 1.49 (9H, s) 2.58 (IH, dd, J = 8. 8, 14. 4 Hz) 2.88 (IH, 
dd, J = 4. 6, 14. 4 Hz) 3. 21 (2H, t, J = 18. 4H) 4. 77-4. 87 (IH, m) 5. 64 (IH, 
d, J = 7. 0 Hz) 6. 67 (2H, d, J = 8. 0 Hz) 6. 99-7. 03 (3H, m) 7. 12-7. 19 (2H, 

15 m) 7.24-7.30 (IH, m). 

10) t e T t-Zff-Zl^ ilRS, 2 SR) -2- (3-^pn:7ai:=:/U) -2-t K 
P^v'-l- [4- (2, 2, 3, 3, 3-^^^:77l':^P7'Pf/V) ^i/i^/l^] 

t e r t-T'^/W (4RS, 5 SR) -5- {3-^ u :r,:=^/U) 
20 [4- (2, 2, 3, 3, 3-^1/^-7 jVirxi':frL\f)V) -\, 3-:t=3rf- 

93-J^l^-3--)3)V^^-yV'~y (2. 6 6g, 5. 12 5!J^/V) (fy^9J-jV- 
"rVyy^YnyyV (20ml-20ml) Ml^l ^^TK^^k-^ h y l> A (6. 
2ml, 6. 2 5y^/l-) -^n^^ ^T**l^it^LfCo 7fcT'^«?Lfc^. g^^^ 

25 ^ii, mmm\.f:.o mm^n^^^ {r-^^i^^m=^^M xmmu t e r t- 

-Zf^jV (IRS, 2 SR) -2- (3-^PP7:i^^yl') -2-t KPdri/-l- [4- 
(2. 2, 3, 3, 3-^:yd'y;V:^n-fu\fM :i^'f-jv)j—/<>:^—Y 
(2. 11 g, 8 3%) ^^^1^^t\.XmtLo 

mp 156-157^: 
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IRvmax'=^'-(cm-^): 3348, 1682, 1531, 1444. 1311, 1244, 1178, 1032 
^H-NMRCCDClg) S (ppm) : 1.34 (9H, s) 2.59-2.79 (2H, ra) 3.26 (2H, t, J = 18.4 
Hz) 3.49 (IH, br) 4.09 (IH, br) 4.55 (IH, d, J = 7. 6 Hz) 4.91 (IH, br) 7.08-7.20 
(4H, m) 7.26-7.29 (3H, m) 7.1 (IH, s). 

5 mmm 373 

N-[(1RS, 2 SR) -1- [4- (2, 2, 3, 3, 3-^i^^ ^/l^^P t° 
/Ix) ^i^i?/!^] -2- (3-^X2uyau=^/U) -2-k KP'^tv'^i^^/^] -4-:7/>;^in- 

1) (IRS, 2 SR) -2-T5: y-1- (3-^Pt373iri/^) -3- [4- (2, 
10 2, 3, 3, 3-^>'i5'7/L';rn:/Dt:V^) :7ct^/k] -l-7"cI/^Vw^ 

t e r t--f^/U (IRS, 2 SR) -2- {3-^^ u ay -2-t Kp^^/ 

. -l-[4-(2, 2, 3, 3, 3-^i^^77^;tP:/pf/l') ^^/v'/V] 
^-NV-h (2. 00 g, 4. 05 5])^/^) (^)^PP^^^/^-^ (2 0mi) 

y :7/P:tPi1^i? (20ml). ^M^. m^X-~mmWl^fc. SJEMIgLfcms ^ 

M X^ML. (IRS, 2 SR) -2-T5 /-I- (3-^PP73:=;l') -3- [4 
-(2, 2, 3, 3, 3-^i^^7/U;e-p:/pifyi') 73i=.yu3-l-:/p/-?/— /u(l. 
0 8g, 6 8%) ^m^^tLXntCo 

20 mp 109-1 10°C 

IRvmax°^(cnf^) : 3000-3300, 1576, 1518, 1433, 1317, 1078, 1028 
^H-NMR(CDCl3) S (ppnO : 1.60 (2H, br) 2.35 (IH, dd, J = 10.2, 13. 4 Hz) 2.75 
(IH, dd, J = 3. 0, 13. 6 Hz) 3. 18-3. 36 (3H, m) 4. 66 (IH, d, J = 4. 8 Hz) 7. 10-7. 35 
(7H, m) 7.41 (IH, s). 

25 2) N- [ (IRS, 2SR) -1- [4- (2, 2, 3, 3, 3-^y'$'y/U:ta 
:/PtVU) ^i^i;?/!^] -2- (3-^ PP7aic^/W -2-t Fp :35^v^Ji^/U] -4-y 

4-yji^:tui-y^Ul^-l-:^/ly:^ym: (15 3mg, 0. 80 1^])^;^) © 
N. N-v'^^^/l^Tfc/UAT^ K (5ml) ^S^JC, l-^^f^yWS- ( 3 ^/l^T 
704 



wo 02/059077 



PCT/JP02/00532 



;?7yk7j?v?-f ^ K:iM:^ (1 5 4 g, 0. 80 1^y*/l-) , 1-t 
h'ti^i^^yy hVTy^— /l^lTi^ti^ (12 3m g, 0. 8 0 1 ^ y ^/l^) S:;!lB^> 
ft^JC (IRS, 2SR) -2-r^y-l- (3-i!fnu'7a:.=^jU) -3- [4- (2, 
2, 3, 3, 3-^Vi5':77V::^-aypbVW) 1731:=:/^] -l-y^/^V-/^ (0. 3 

5 og, 0. 7 6 3^y^/i-) ^M^. mmx-n^wmvfc. mm^^/i^x'^m.u 

SrS^^ (--=^^i^^'-@^^:I^5^/^) T-iitlSU N- [ (IRS, 2SR) -1- [4- 
(2, 2, 3, 3, Z-^l^'^y;\^:txi-:fu\^;\y) ^y-J;V] -2- (3-i^PP:7:n 
10 -2-t Ka=3ri/^5^7l'] -4-7/k^P-l-f hT^ K (0. 284g, 6 

6%) *^feJi$^tLT#fc„ 
mp 191-1921C 

W-^li: C, 61.55; H, 3.92; N, 2.47 

15 C, 61.27; H, 3.75; N, 2.45 

IRvmax™'^(cnfO : 3265, 1641, 1626, 1516, 1425, 1236, 1178, 1032 
^H-NMR(a)Cl3) S (ppm) 2.80 (IH, dd, J = 10.8, 14.1 Hz) 3,02 (IH, dd, J = 
4.2, 14.4 Hz) 3.29 (2H, t. J = 18.0 Hz) 3.91 (IH, s) 4.70-4.77 (IH, m) 5.10 
(IH, d, J = 2. 2 Hz) 5. 95 (IH, d, J = 8. 1 Hz) 6. 90-6. 96 (IH, m) 7. 03 (IH, 

20 dd, J = 5. 4, 7. 8 Hz) 7. 17-7. 36 (7H. m) 7. 43-7. 56 (3H, m) 7. 88 (IH, d, J = 
8.4 Hz) 8.07 (IH, d, J = 8.4 Hz). 

m&m37A 

N-[(1RS, 2SR) -1- [4- (2. 2, 3, 3, 3-^:^^y/V:^n-fvi}f 
^yi^^/W] -2- (3-i5'np:7 3i:=/V) - 2-t Kn ^v-j^^/U] -6, 7-v't 
25 Kn-SH-^^^y [a] v'^5'P^:/•r^/-l-;^7/^JiI?d^1^^ K 

6, KP-5H-<>y' [a] v^i^ P^T^x:/- 1 -:^7/P7f?^^^ (1 5 Im 

g, 0. SOl^iy^/l-) (ON, N-v'pf^/l^^/l'AT^ K (SmD^^l::, 1- 

( 3 -v't^ '^Jl-T ^ / T^n jUjl':^^^ ^ (l 5 4 g , 0 . 

SOl^y^/l-). 1-t K^d^^x-<^i/^yTy'-/H7K» (1 2 3ing, 0. 
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80 1 ^U^/l-) ^Mx.^ (IRS, 2SR) -2~T5y-l- (3->5^ap 

y:xu=.;v) -3- [4- (2, 2, 3, 3, 3— <^^i5'7/V';a~P7'o tVl^) :7a^c:i;U] 
-l-T^Pz-^y-zk (0. 3 0g, 0. 76 3^U^7I^) ^^HJx.. SiaT'i^it#b 

T^b. MffiSliLfCo aS^S^^B (-^=as.-9-:/-@¥^3.^/u) T-ffi^t. N- [ (i 
RS, 2SR) -1- [4- (2, 2, 3. 3, 3-^>'^7/l';^P7'a fcVU) ^^'i;? 
/I'D -2- (S-iS'aP^oi::!/!^) -2-t Kp :^ri/3^^yU] -6, 7 -JM Kp-5H- 
-O-i/ [a] v'i5'P^:/xi^-l-;!{7yU7j?drf-^ K (0. 2 84 g, 6 6%) ^Mfe 

10 ^^<bLT#/c„ 
mp 176-177°C 

7G*^WfiSC3oH2,N02ClF5 tLT 
tl-^i[: C, 63.89; H, 4.83; N, 2.48 
MU^- C, 63. 70; H, 4. 85; N, 2. 22 

15 IRvmax^'Ccrn'O: 3281, 1635, 1518, 1433, 1315, 1197, 1030 

'H-NMR(CDCl3) S (ppra) 1.95-2.04 (2H, m) 2. 16-2.28 (2H, m) 2.64-2.68 (2H, 
111) 2. 75 (IH, dd, J = 11. 1, 14. 7 Hz) 2. 97 (IH, dd, J = 4. 5, 14. 7 Hz) 3. 28 
(2H, t, J = 18. 3 Hz) 4. 01 (IH, br) 4. 62-4. 71 (IH. m) 5. 05 (IH, d, J = 2. 7 
Hz) 5.74 (IH, d, J = 7.8 Hz) 5.95 (IH, dt, J = 5.7, 11.4 Hz) 6.29 (IH, d, 

20 J = 11. 7 Hz) 6. 88 (IH, dd, J = 1. 2. 7. 2 Hz) 7. 03 (IH, t, J = 7. 8 Hz) 7. 0-7. 36 
(8H, tn) 7.48 (IH, s). 

mmms 7 5 

N-[(1RS, 2SR) -1- [4- (2, 2, 3. 3, Z-^l^'^ jV^uy a:.^ 
/I/) -2- {^-P uny :xL=^;V) -2-t Kp^-:^^^/!'] -5-;?pp- 

25 i-ryYT^Y 

5-i^uni-y'^Ul^-l-:fy/Uyi^ym {1 7 6mg, 0. 8 A 9 ^ ]) ^/l^) (DN, 
N-v'^^^/l^/^/kAT^ K (5ml) MlC, l-^^/W3- iS-i^;^^jur ^ / 
^xx tVv) fs}\^i^i^4 % K^^ife (163mg, 0. 849^]) ^/U) , l-t K 
P=3re/^:/y MJT>^-/H7KSliN^ (13 0mg. 0. 84 9 ^y^yu) ^^fflx., 
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S^lC (IRS. 2SR) -2-T5:/-l- ( p p :7n;c::i/k) -3- [4- (2, 
2, 3, 3, 3-^>'^7/^;^P7'n tVl') :7ct^;W] -l-:/p/^y— 7^ (3 1 8 
mg, 0. SOG^y^/l^) <^;!jOxl. ^^a-Ci^^^Lfc, g^^^^/l'-T?^ U 

^w^M {^^•f-^^-^m^'^M x^mmi^. n- c (irs. 2sr) -i- [4- 

(2, 2, 3, 3, 3-^y^yjl^:i-tiyx.=^/V)^y-JjV'2-2-{3-!^V2uy:ii 
=^;V) -2-t KDdrv^ac5^/U] -5-^nn-l-^7 ^T5 K (3 3 Omg, 7 0%) 

10 mp 216-217°C 

H-^-fii:: C, 59.81; H, 3.81; N, 2.41 
HSfHit: C, 59.75; H, 3.81; N, 2,41 

IRvraax™'^(cm"^): 3260, 1637, 1539, 1319, 1180, 1118, 1030 
15 'H-NMR(CDCl3) 5 (ppm) 2.80 (IH, dd, J = 11.0, 14.4 Hz) 3.02 (IH, dd, J = 
4. 0, 14. 6 Hz) 3. 30 (2H, t, J = 18. 2 Hz) 3. 74 (IH, br) 4. 72-4. 84 (IH, m) 5. 09 
(IH, s) 5. 96 (IH, d, J = 8. 6 Hz) 7. 11-7. 58 (12H, m) 7. 74 (IH, d, J = 8. 8 
Hz) 8.31 (IH, d, J = 8.4 Hz). 

mi^m 3 7 6 

20 N-{(1RS, 2 S R) -2- (3-^ PP73i^/l') -1- C (3, 3-i>^5^/W 
2, 3-v^t Yn-i-^v^/yylz-b-^Ji^) -2-t Fn^^/J^'f-zW - 

1) 2-yD^-4-7f^/wi- C (2-p«5^/W2-:/P^^/i') ^y'^y 

2->^P^-p-iJ' 1/:/— 71/ (1 Om 1 , 82. 7^y^/V)(DN, N-v^7«^/^4^ 
25 /^i^r^ K (2 0 0ml) ^^S{C;^^;^y i>A (1 7. 2g, 1 2 4 5 i) ^/U) , 
mt^^V/l^O. 8ml, 99. 25y^/l-) ^;!jax.. 1 0 0°CT«it# Lfc. 

^^^/U=5 : 1) X^^mU 2-:/P^-4-7«f-/l--l- [ (2-^^7U-2-'/p^ 
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^/i-) -<>'^f>' (19. 6 7g, 9 9%) ^M^mm:t-f /Ut LXWco 

IRvmax'^(cra-0 : 1658, 1604, 1494, 1452, 1377, 1286, 1251, 1230, 1207, 1153 
'H-NMR(CDCl3) 6 (ppm) 1.84 (3H, s) 2.25 (3H, s) 4,45 (2H, s) 4.98-5,00 (IH, 
m) 5.13-5.14 (IH, m) 6.56 (IH, d, J = 8.4 Hz) 6.99-7.03 (IH, m) 7.35-7.36 
5 (IH, m). 

2) 3, 3, 5-hy >«9"/l-2, 3-i?li]^u-l-<lyy^yyy 
2-7'p^-4-^5^/V-l-[ (2-p{^/l-2-7'P^=yW) :t^iy']^y'^y (5. 

Og, 20. 7 5 y^/L') O h/l'^y (1 0 Om 1) ^?^{C2, 2'-Ty\f:^-( V 
yf-ncxhy/Kl. 4 5g. 8. 8 5 y^/w-) , 7K*>fbh y-n-T-'^/i-xx (8. 

10 3 4in 1 , 3 1 ^ y^^w ^Mx., imMmimvtc. ^^Si^rm. mm^mj£^ 

*U v'y;(7<//l':^7yA^n-r h^77^- {^^'9-> :m^^'^yl^= I : 0, 5 
0:l)T»Mb. 3, 3, 5-hy ^5">'U-2, 3-i;'t Kn- 1 7 ( 3 . 

7 0g, 10 0%) ^m^mm:t>(jvtLxnfc„ 

IRvniax™'(cnfO: 1612, 1489, 1464, 1192, 991 
15 'H-NMR(CDCl3) 5 (ppm) 1.32 (6H, s) 2.29 (3H, s) 4.20 (2H, s) 6.67 (IH, d, 
J = 8.4 Hz) 6.90-6.92 (2H, m). 

3) 31^/^3- (3-i^Pn73ir^/P) -2- [ (3, 3-i^;^^/\^2, 3-v't K 
n-l-<:/i/7 7:^-5-ry^) -3-:t=3E^yyne;r^.-h 

3, 3, 5- h y ;^ 5^71^-2, 3-i>t Kn-l-^^;/:7y^/ (9. 42g, 58 

20 ^y^/i^) (ommt^m ooomi) mm<i^2, 2'-r-/\^7.^ ^^-zr^u^v^) 

/^(O. 4 8g, 2. 9 5: y ^7^) , N-T'n-ty'ii^^v'i/^ 5 K (1 0. 8 4g, 
6 0, 9^y^/W) ^^IPXL. mi. Mil^ftLfCo ^iaiJl^^^mx ^^tJ^^ig. 

:3^f-7U3- (S-i^an^cc^/W) -3-;^-=3ry7"Pt°;r^>-b (1 3. 1 5 g, 5 
25 8 5 y^/u) CQv'pJ h^v-^^:/ (1 0 0ml) ^?^^^»U 7K*^t;•:^.^ y 
(60%, 2 . 3 2 g , 5 8 5 y ^yu) ^^iDx.. *^TT' 3 0 Lfc^. 
(5 8 5 y ©v'^ hdri/o^i?:/ (15 0ml) ^»;!lP;t, ^^X^^ 
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5 : 1) T'iWMU 3^^;V3- (S-iJ'PO^cc^yV) -2- [ (3, 3-^;?p?5^/V- 
2, 3-i^t KP-l-^i^>'7y V-S-^yl') -3-;r=¥y>^nt°:t^>— h 

(14. 0 4 g , 63%) ^^M^:i-^/i^t LT#fCo 
5 IRvmax'^"^(cm-i) : 1738, 1693, 1612, 1572, 1487, 1469, 1423, 1365, 1228, 1192 
^H-NMR(CDCl3) 5 (ppm) 1.14 (3H, t, J = 7.0 Hz) 1.24 (3H, s) 1.28 (3H, s) 3.27 
(2H, dd, J = 1. 8, 7. 6 Hz) 4. 06-4. 17 (4H, q, J = 7. 2 Hz) 6. 65 (IH, d, J = 
8. 0 Hz) 6, 89-6. 90 (IH, m) 6. 95 (IH, dd, J = 1. 8, 8. 0 Hz) 7. 36 (IH, t. J = 
8.0 Hz) 7.51 (IH, add, J = 1.2, 2.2, 8.0 Hz) 7.77 (IH, dt,' J = 1.0, 7.6 Hz) 
10 7.85-7.86 (IH, m). 

4) ji^/U (2RS, 3.RS) -3- i3-^nn'7^=-M -2- L {3, 3-v'p< 

(9. 90g, 72, 6^]) ^yl') (0::^—7-/l^mMW. (14 0ml) 
15 7i<.mi\:^^^i-h}}^J>> (5. 5 0g, 14 5. 2$y^/U) ^Mm.X*M^^(D^ 

■^2nmimLtzo ^ma^mu ^<o:bm.K^^;i^3- (3-^5^ hp 7^.::^/^) 

-2- [ (3, 3-J^f-JV-2, 3-v^t KP-l-^i^y 7 7^^-5-^/1^) ^5^/1^] - 
3-:^^y':^n\f:^^—V (14. 0 4 g, 3 6. 3^y^7V) Oci^— 7^71^(5 0 

^a^^/l.= 10 : 1. 5:1) T-)»^U ^^>'^ (2RS, 3RS) -3- (3-i^ 
nny'ai^/U) -2- [ (3, 3--J:^^;V-2, 3-i;^^Yn-\-^ly^/yy-y-5- 
^jv) -3-\zYn^^y:fn\f:^^-V (12. 0 7g, 8 6%) 

25 ;^-r/^i: LX^fCo 

IRvmax°''(cm-^) : 3460, 1726, 1487, 1467, 1373, 1190, 1032, 987 
^H-NMR(CDCl3) fi (ppm) 0.95 (3H, t, J = 7.0 Hz) 1.27 (3H, s) 1.29 (3H, s) 
2. 89-2. 97 (3H, m) 3. 18 (IH, d, J = 2. 4 Hz) 3. 90 (2H, q, J = 7. 0 Hz) 4. 18 
(2H, s) 4. 98-4. 99 (IH, m) 6. 03 (IH, d, J = 8. 2 Hz) 6. 78-6. 84 (2H, m) 7. 24-7. 28 
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(3H, m) 7.40-7.42 (IH, m). 

5) (4RS, 5 SR) -5- i3-^U}Piy:n=:./l^) -4- I {3, 3-J:^^jV- 
2. 3-v?t Kn-l-^i/y-7y:/-5-^7l') 3--^^^-/ 3 

5 :xf-/l'(2RS, 3RS) -3- (3-^no:7cc:c::i/V) -2- [ (3, Z-V^J-fV 
-2, S-v^t Kt3-l-^>'i/:77:/-5->r7l') -3-t Y'CL^%^'fxi\^i!r:^ 

— h (11. 44g, 29. 45iJ ^/U) h 7 t Y'^y'yV-zr.^ /^)V ( 6 

Om 1-6 0ml) ^?Sle:^fiT- 1 j^^(^7K^^t;•:^ MJ l> (6 0ml, 6 0^U 

10 1 ^'^m^-^mth g^m^^yUT'ttW Lfc„ ^^^^^STkE^-^i^^'^^iX AT* 

0 0ml) ^SSJ^MJi^/UT^i^ (6. 2ml, 44. 1 5 y ^/l') , v'^^^ri 
/H; ^-mr V? K(7. 6ml, 35. S^U ^/U) ^AOx.. 4 ^WfiM L:fco 

>'V-eff^A^tTV\ (4RS, 5SR) -5- ( 3-^ n p 7:i.=7W) -4- [ (3, 
3-v';»{f">'W2, 3-v?t KP-l-^W:7 7:/-5-^;l') ^5^/^] -1, 3-;*-dr 
f-i/Uv'>'-2 (8. llg, 7 7%) ^M^^tLxmc. 
mp 183-184°C 

20 IRvmax™'^(cm-^): 3271, 1759, 1489, 1236, 1194 

^H-NMR(CDCl3) 5 (ppm) 1.29, 1.30 (each s, 6H) 2.15 (IH, dd, J= 11.4, 13.8 
Hz) 2.27 (IH, dd, J = 3. 9, 13.8 Hz) 4.18-4.25 (3H, m) 4.98 (IH, s) 5.75 (IH, 
d, J = 7.8 Hz) 6.68 (IH, d, J = 8. 1 Hz) 6.74-6.79 (2H, m) 7.25-7.28 (IH, 
in) 7.34-7.39 (3H, m). 

25 6) (IRS, 2 SR) -2-T5:/-l- (3-^DD7:n:::i/k) -3- (3, 3- 
i>^^/W2. 3-v?t KP-l-^^y^'yV-S— r;u) -l-'fuy</-/U 

(4RS, 5SR) -5- {3-i^nvf7:xu^7U) -4- [ (3, 3-i^^5^/W2 , 
3-i^^h*^-i-<yy^yyy-5-(/i') ^^/^3-i, 3-:t=^f-yy v':/-2-;^ 
y (5. 3 3g, 14. g^y^yu) o^^y-zi- (1 0 0ml) ^j^tcsj^^TK 
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m-fk-^ MJ i^TK^^S (9. 3ml. 74. 5^!J ^^JDX.. 5 ^fB^*Pm« 

i§. mMm\^f^. M^W^^ (^:3rf-V-@t^^^/I-) T'lfS^L. (IRS. 
5 2 SR) -2-T5:/-l- (3-i^aP:7j.::iyH -3- (3. 3-i^^^;W2. 3- 
v't Fi3-l-<>'>':7 7i^-5->r/^) -l->^ci/NV-yl' (3. 68g. 7 4%)^ 

mp 83-86^ 

IRvmax"^(cBf^) : 3000-3300. 1597, 1574, 1487, 1469, 1192, 1076, 987 
10 ^H-NMRCCDCg 5 (ppm) 1.30 (3H, s) 1.31 (3H, s) 2.28 (IH, dd, J = 7. 5, 13.8 
Hz) 2. 70 (IH, dd, J = 3. 3, 13. 8 Hz) 3. 21-3. 27 (IH, m) 4. 20 (2H, s) 4. 66 (IH, 
d, J = 5. 1 Hz) 6. 69 (IH. d, J = 7. 8 Hz) 6. 84-6. 88 (2H. in) 7. 24-7. 33 (3H, 
m) 7.41 (IH, s). 

7) N- { (IRS, ^SR) -2- (3-^Pn7cc::^/W) -1- [ (3, 3-i^7< 
15 f-;^- 2 , 3 t K n- 1 -^yVy yy-5-( M p< - 2 - 1 K P ^V^^M 
-4-:77V^t3-i--^:7 5 K 

4-7;U;rn-^-7i5'^i^-l-;(77l-Jj?^^(2 4 2mg. l. 2 75y*/^)©N. 
N-v'T^^^/l'jJ^/l'Ar^ K (10ml) mi\!^. l-^^/W3- (3-i>^^>'l<T5 
yyptVl-) (2 4 3mg, 1. 27$y-^/l-) ^ I'-fc K 

20 ndriy^:/^ bUry— /HTK^t/ (1 9 5mg. 1. 2 7 5: U ^/V) &;&iix.. ft 
^l;: (IRS, 2SR) -2-T5y-l- {^-^ xxny z^=.jV) -3- (3, S-v't* 
^yW2, 3-v^t Ft3-i-^i/y77>'-5->r/^)-l-7'p/^y— /^(O. 4 0g, 
1. 2i5y^/i-) ^JP;t. ^i&T'i^^jt*fLfCo g^^^^/i-T'^U lainSW 

(-.d^^l^y-g^^^^/l^) T**tML. N-{(1RS. 2SR)-2-(3-i5'Pn:7 
ai^/U-) -1- [ (3. 3-v?p«^7V-2. 3-v?!:: KP-l-^^^>^7 7y-5— f/I^) 
^f^yV] -2-t KD=3E^v'ai^/W -4-7/1^:^0- hT5K(383mg, 6 
8%) 'S:Mfe^fBi:l-"C#fc. 
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rap isi-isst; 

tf^-fjt: C, 71.63; H, 5.81; N, 2.78 
MMit- C, 71.28; H, 5.54; N, 2.79 
5 IRvmax^-^Ccm-O: 3281, 1641, 1626, 1518, 1487, 1464, 1425, 1261, 1236, 1194 
'H-NMRCCDClj) S (ppm) 1.22 (3H, s) 1.27 (3H, s) 2.71 (IH, dd. J= 11.1, 14.7 
Hz) 3. 00 (IH, dd, J = 4. 2, 14. 4 Hz) 4. 12 (IH, d, J = 4. 2 Hz) 4. 21 (2H, d, 
J = 0. 9 Hz) 4. 69-4. 78 (IH, m) 5. 08-5. 10 (IH, m) 5. 83 (IH, d, J = 7. 5 Hz) 
6. 72 (IH, d, J = 8. 4 Hz) 6. 91-7. 02 (3H, m) 7. 16 (IH, dd, J = 5. 4, 7. 8 Hz) 
10 7. 27-7. 38 (3H, m) 7. 45-7. 57 (3H, m) 7. 80 (IH, d, J = 8. 1 Hz) 8. 07 (IH, d, 
J = 7.8 Hz). 

mmms ? 7 

N- { (IRS, 2SR) -2- i3-^X2U-73u^jU) -1- [ (3, S-t^'^^/W 
2, S-v't KD-l-^>-y:77>'-5— f/l/) -2-t: ^iy:r.^/U} - 

15 6, 7-v?t Fn-SH-^^-y [a] v^i^n^7'x^-l-;i//^Ji^>f-5: K 

6, y-v't Kn-5H-^:/>^ [a] n^-f=r:y-l--Xi JV-^l^m (2 3 9m 
g, 1. 2 7^!J^;u) (Z)N, N-v^p< ^/U/J^^'l^AT 5 K (5ml) W-WLK^ 1- 
rc^/W 3 - ( 3 -i?^ ^/VT 5 y >^I3 tVU) :*/V7i?v'^ ? YmBM. ( 2 4 3 m g , 
1. 2 75!J^/^), 1-t KP=3riy^:/y b y Ty~-/H7kfPtl (1 9 5mg, 

20 1. 2 7 ^!J^yV) ^JtlPx.. (IRS, 2SR) -2-T5:y-l- (3-^P 

T373i;:i>rU) -3- (3, 3-v^^^/V-2, 3-v't Ka-l-^^^yy^i^-S-^ry^) 
. - 1 -T'p/nV -/l-(0. 40g, 1. 21^y ^iDxL. ^ig-T'i^^i^ Lifcc 

25 mmmi^fz.^ mt^m^^ (--=¥f-v-@^i?^^/^) t-iikl. n- { (irs, 

2SR) -2- (3-^nn7:n:::^/W) -1- [ (3, 3-v'pJ 5^/1^-2, S-v't KP- 
l-^:/y77:/-5-^/^) -2-t KP^ixj:^/!^} -6, 7-v'fc Kn- 
5H-<i/y [a] i/^n-^-:^^i/-i-:^;v^e^-f%Y (3 2 6mg, 5 4%) 
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mp 149-150^: 

H-^ffiC: C, 72.86; H, 6.51: N, 2.74 ^ 
MMU- C, 73.04; H, 6.26; N, 3,04 
5 IRvmax'^^(cra"0 : 3304, 1635, 1514, 1487, 1192, 1076, 987, 910 

^H-NMRCCDClj) 8 (ppm) 1.28 (6H, s) 1.98-2.01 (2H, m) 2.16-2.21 (2H, ra) 
2.58-2.69 (3H, m) 2.87-2.95 (IH, m) 4.20 (2H, s) 4.62 (IH, br) 5.00 (IH, 
s) 5,71 (IH, d, J = 7.4 Hz) 5.89-6.00 (IH, , m) 6.26 (IH, d, J = 11.8 Hz) 
6. 68 (IH, d, J = 8. 8 Hz) 6. 88-7. 16 (5H, m) 7. 26-7. 30 (3H, m) 7, 46 (IH, s) 

10 mmm sis 

5-^nn-N- { (IRS, 2SR) -2- (3--}^ uuy -1- [ (3, 3- 

v?7«^>'l^2, 3-v^fc KP-l-^:/y77i/-5-^>'I<') -2-t KP^ixoc 

, 5-^ tiui-~7^ uy-l-yl3/l^:^yM (2 6 Omg, 1. 26%])^^ ON, 
15 N-v>^ f-/V:^/VAT 5: K (5ml) ^m^^ 1 -^^J^- 3 - ( 3 -v'^ ^/UT ^ / 
•fu \f)V\ •fjjVif^.-Jyi % m^i^ (242mg, 1, 265 U ^/l') . 1 -t Kn 

y y r-/-jv\im% (i93mg, i. 2&%3 ^/i^) ^Spx.. 

{r(lRS, 2SR) -2-r5y-l- (3-iJ'PP>'i=>'^) -3- (3, S-i^^p^^^- 
/W2, 3-v=t <^i^>'7>-5-^/^) -l-:/n/^/— (0, 40g, 

{:^-i^-^:/-^nP^^,V) -effi^U { (IRS. 2SR) -2- (3 

25 5-^71^) P<9^/V]-2-fc Kp^v'J^^/W-1--?-:7 hT5 K (4 7 3mg, 7 6%) 
mp 191-192°C 

tf##:: C, 69.23; H, 5,23; N, 2.69 
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mmW- C, 69.02; H, 5.04; N, 2.71 

IRvmax«^(cm-0: 3271, 1639, 1572, 1520, 1487, 1194, 908 
»H-NMR(CDCl3) 5 (ppm) 1.23 (3H, s) 1.26 (3H, s) 2.70 (IH, dd, J = 11.0, 14.6 
Hz) 2. 99 (IH, dd, J = 4. 4, 14. 8 Hz) 4. 21 (2H, s) 4. 71-4. 78 (IH, ra) 5. 07 (IH, 
5 d, J = 3. 2 Hz) 5. 86 (IH, d, J = 8. 2 Hz) 6. 71 (IH, d, J = 8. 8 Hz) 6. 90-6. 93 
(2H, m) 7.22-7.64 (9H, m) 8.31 (IH, d, J = 8.4 Hz). 

N- { (IRS, 2SR) -2- (S-iJ'nn^a^^^U) -1- [4- (l, 

D-2, 2-^J;^^/U-:fx^\^/l^) ^i^v^/l'] -2-t Kp^v'^'^/V'} -A-y/l^:i-u- 

10 i-t-7hr^K 

1) 2, 2-v'^f^>'i'-l- {4-;i^Jl^-7:^=^JU) -l-:/a/->/>' 

H#7 7;=^='{c:^^;^;v/e?A (7. 14g, 2 9 4 5 U ^/V) <Z)^-r/l'^^;^. 
(200ml) Kp-y^^h/l^::^y (34ml, 2 7 6 5 U ^/V) (^J^— x/V (1 

0 0ml) wm^mru i. 5mmMmmmvfz. ^o^. m.ux\ 

15 T-fe b^MJ/l' (2 5m 1 , 2 2 6 5 U ^/V-) <D:n— 7^/1^ (1 0 0 m I ) ^?S^AP 

X.. -itraM#Lfc:„ ov^-r^ Tki^ru e^^^^^^STU. 3 0^. ^i@.T-m# 

: g^^^5^/l.= 1 : 0, 10:1) X^WMU 2, 2-v?7<^/l-l- (4-^^/1' 
20 7:x=;^) >- (1 0. 9 4 g, 2 7%) <^*lfe3IM;r-f/^i: VXWco 

IRvmax*^(cni"0 : 1672, 1608, 1477, 1396, 1365, 1278, 960 
^H-NMR(CDCl3) 8 (ppm) 1.35 (9H, s) 2.38 (3H, s) 7.20 (2H, d, J = 8. 1 Hz) 7.66 
(2H. d, J = 8.4 Hz). 

2) 1- (1, i-v':77^;^-P-2, 2-v?^f^/v:/p tvv) -4-;<=f-/i-^y-^y 

25 2 , 2-v^P^^/^-l- (4-p{f^yU'73.-/U) -l-T'n/^y (4. 6 9g, 2 6. 
6^ !)*>'>) (^Aofc-^-y^a/H^lx f;^ (2-;< h'^v^:!^^/^) r5y•!^/^'7T^ 

^ y y)vy^y4 Kdog, 45. 25y ^/i') ^JiTU s o-s ^x.ximLn 
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-4-pt -f-jV-<y^ ( 5 , 1 6 g , 7 7%) •k^'^m^'^^ /V h LT^#fc. 

IR V max"" (cm-^: 1618, 1518, 1485, 1464, 1308, 1286, 1259, 1209, 1093, 1072, 

976 

5 ^H-NMR(CDCl3) 5 (ppm) 1.02 (9H, s) 2.37 (3H, s) 7.15-7.19 (2H, m) 7.31 (2H, 
d, J = 8.4 Hz). 

3) jn^/us- {Z-^X2xiy:c=.;\/i -2- [4- (l, JV:^n-2 , 2- 
i^'^ ^/uy n f /U) -<:y%^7V] - 3 -;^dE^ y-T'P h 

1- (1, l-v'7/l':tP-2, 2 -j^^ tVu) -A-yi^Jl^^y-^l^ (4. 

10 5 2 g, 22. 8 ^ !J^/V) (Z)M<bj^* (1 5 0ml) ^mc2, 2'-Ty^\f^ 
-<y:/5=-n::^ h y/U (1 8 8mg, 1. 1 4 ^ U ^/V) , N-:/p^>^;5' S 

K(4. 06g. 22. 8 ^Mx.. am. Mmmmi^tio mm.i^}^mm. 

^mm^^m. m^T^mi^tCo ^mi^trWco ::tLH:•r©^^^^:os^£:^-fflv^fco 

a^^/V3- (3-i^PP:7:t:=i7l/) -3-:t'¥yyPtf:t^— h (5. 17g, 2 2. 

15 8 (D^j^ v^i/:^^y (6 oml)^t^7k^^U7K^fb:^^y (6 

0%, 0. 9 2g. 2 2. 8^y^7i-) <^;!ipx.. Tki^TT'i 5 5^it#Lfc^. ftm 

^(22. 8 ^ y ^/U) b ( 4 0 m 1 ) ^Jg^iB^. MT**!^ 

20 ^i^3ti^;v:}3yJ>^^nrrV^yy^—{^^^l^:mk^'^J\^=2 0:l. 15 : 
1) T-iit^U ^^/I'S- (3-^PP>^cii=/v) -2- [4- (1, 
2, 2-v'^^/l^yPt:'>'l') -<:/v^7^] -3-;r=3ry>^Pt^:t;^^-h (7. 4 4g, 
7 7%) bT#fCo 

IRvmax'^^(cm"') : 1736, 1691, 1570, 1483, 1425, 1367, 1259, 1093, 1072 
25 'H-NMRCCDClj) 6 (ppm) 0.99 (9H, s) 1.12 (3H, t, J = 6. 9 Hz) 3.34 (2H, d, J 
= 7. 5 Hz) 3. 96-4. 15 (2H, m) 4. 56 (IH, t, J = 7. 2 Hz) 7. 21-7. 45 (5H, m) 7. 50-7. 55 
(IH, m) 7.78-7.90 (IH, m) 7.90-7.92 (IH, m). 

4) jn^/u (2RS, 3RS) -3- (3-^ p p:7 ji^^/l') -3-t Kpds-iy-2- 
[4- (1, l-v^77i';^-p-2, 2--J:^=^fV-:fn}£}V) ^^^v'/i^] ^/p t;°:^-:^i— b 
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(4. 9 4g, 3 6. 2?y^/^) (0:^-T/l-1^m (7 0ml) lC;?K 

Mit^^m-rhV {2. 74g, 72. 4 ^ y^/v) ^^m'ein:i-e©*^2 
m^imvti^ ^ma^^T^u ^(D-bm^^^-riv?,- (3-i^pa:7:n::^/H -2- 

[4- (1, l-v'7;i':tD-2, 2-v';^9^/i'-7'p tVl') ^^^v^/^] -3-;^dfyya 
5 t°:^;^>— h (7. 5 9g, 18. 1 5: y^/l') (Z)^— r/W (5 Oml) ^?g^JPx.s 

'^■k''y^)tl^JV^7J^^n-^y^yy^- (^=¥1^^^ : g^^:3:f-/l-= l 5 : l. l 
0:1. 5:1) T'fS^L. (2RS, 3RS) -3- (3-^ P n :7n^::^/^) 

10 -3-t Kp=¥->-2- [4- (1, v-'-^yjvirn-^, 2-v'p<^/W'7't3 tvu) 
/I.] -/n If h (6. 12g. 8 0%) bT#fco 
IRvmax'*^(cm"^) : 3454, 1712, 1616, 1597, 1576, 1483, 1398, 1371. 1398, 1286, 
1259, 1190 

^H-NMRCCDCla) 6 (ppra) 0.94 (3H, t, J = 7. 2 Hz) LOO (9H, s) 2.90-3.04 (2H, 
15 ra) 3.11 (IH, d, J = 1.8 Hz) 3.90 (2H. q, J = 7. 0 Hz) 5.03 (IH, d, J = 2. 2 
Hz) 7.09 (2H, d, J = 8.0 Hz) 7.25-7.29 (5H, m) 7.42 (IH, s). 
5) (2RS, 3RS) -3- (3-^nn:7ai=/U) -3-t Kn^V-2- [4- 
(1, l-v':7/^:^n-2, 2-^J:^f-}V:fxi'^M ^^^i^/u] -fnydis-^y^ 
^=f-)V (2RS, 3RS) -3- {^--^ VLXiy :x.=-?V) -3-t Yn^V-l- [4- 
20 (1. l-v^7/U:tn-2, 2-i?pt^>'U:/n tVw) ^i/i^'/U] T'Pl^rt^-— h (5. 
8 8g, 13. 8 5 y^/V-) h7t Kn:77:/-^^y^>'^ (3 Om 1-3 Om 
1 ) ^^l^^?£T' 1 ^^co-mLK^-r hyi>A (28ml, 285 y »x.. 

25 ^ffiji^ Lfco -^=3r-y-:/-B^^^^/^T*S^H^^ff V\ (2RS, 3RS)-3-(3 
-^DP^^n::^/!^) -3-t Kn:3E-->'-2- [4- (1, )Vir.U-1 , 2-v'p«^ 

/V^P tVu) T'P tf:;^>'^ (4. 2 4 g, 7 7%) ^^^^^h LT# 

mp 141-142t) 
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IRvmax'®'(cm"0 : 2500-3300, 1709, 1599, 1574, 1483, 1413, 1398, 1369, 1286, 
1259 

^H-NMR(CDCl3) 8 (ppm) 0.99 (9H, s) 2.90-3.05 (3H, m) 5.10 (IH, d, J = 3. 6 
Hz) 7.07 (2H, d, J = 8. 1 Hz) 7.25-7.28 (5H, ra) 7.42 (IH, s). 
5 6) (4RS, 5 SR) -5- (S-iJ'PO^ai^/l^) -4- [4- (1, l-^Jy/U 
;tn- 2 , 2 -i^yi yf/v) ^i^-J^U] - 1 , 3 -;a-^f->^ )} i^v- 2 

(2RS, 3RS) -3- {^-'^nxiyz^x^jv) -3-t [4- (1, 

1 -v'^yl^^n- 2 , 2 -J^ =^}V^n ^ly-J^v] -fti ( 4 . 0 9 g , 

10. 3^y^/k) (D^h^t Ka:77y (10 0ml) mWi^YV ^^'^JVT 
10 (2. 16ml, 15. 4 5 5 y^/W) ^ i^7:ii=/HJ i^^Ti^K (2. 67ml, 

12. 3 6 5 y^/w-) ^ARx.. A^mm^x^tLo mm:^=^\.. s^^^^/ut* 

(4RS, 5SR) -5- (3-i5'i3a7ai^/W) -4- [4- (1, 1 -i;':7/U:t P- 
15 2, 2-i^^5^/t'y^PtVU') ^^^i;*/!^] -1, 3-:^-^f-yyv^>'-2 (3. 9 
7g, 9 8%) Sr^ifei^^i:bT#fc„ 
mp 188-1901C 

IR V max™' (cm"0 : 3246, . 1739, 1437, 1369, 1286, 1238, 1078 
^H-NMR(CDCl3) S (ppm) 1.01 (9H, s) 2.27 (IH, dd, J= 10.8, 13.1 Hz) 2.36 
20 (IH, dd, J = 4. 2, 12. 8 Hz) 4. 23-4. 31 (IH, m) 5. 09 (IH, s) 5. 77 (IH, d, J 
= 8.1 Hz) 7.05 (2H. d, J = 8. 1 Hz) 7.24-7.29 (IH, m) 7.32-7.38 (5H, m). 

7) (IRS, 2 SR) -2-T^ /-I- (3-i5'PP:7 3i::^/V) -3- [4- (1, 
l-v=:77^;tP-2, 2--J/-f-jVzfx:i\f7V) :7 3iz^/^] - 1 -^p/-?/ — ;V 
(4RS, 5 SR) -5- (S-i^PP:^^^^/^) -4- [4- (1, 
25 2, 2-J:^J-;V':fn\f;v) -<i/-j;v\ -1, 3-:4-^-y-;/y v?i^-2-:^^ (3 . 8 
2g, 9. 70^y-=&7U) (D:xu^ {lOQml) mW.\^^%-^im.it'rV') 

^J^imm (6. Iml, 4 8. 5^y^/l-) Srinx.. 4WMMtfco ^J5& 
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mLfc. nm^ni^^ i-^'^-f-iy-mm^^^^) xmmu (irs. 2sr) - 

2-T^y-l- {Z-'!^nviy:t.:^;V) -3- [4- (1, 1-v^:7/U;^p-2, 
^;v'fvi\f7v) :7a:ri/v3 (2. 5 6g, 7 2%) ^U^m^h 

5 rap lOS-lOTX) 

IRvmax""(cm"^) : 3352, 1597, 1483, 1286, 1259, 1093, 1068, 1037, 1008, 978 
iH-NMR(CDCl3) 5 (ppra) 1.02 (9H, s) 2.38 (IH, dd, J = 10.6, 13.6 Hz) 2.80 
(IH, dd, J = 2. 8, 13. 2 Hz) 3. 27-3. 36 (IH, m) 4. 68 (IH, d, J = 4. 8 Hz) 7. 15 
(2H, d, J = 8. 2 Hz) 7. 26-7. 35 (5H, m) 7. 42 (IH, s) . 
10 8) N-{(1RS, 2 SR) -2- (3-^007:^::^/^) -1- [4- (1, 1- 
i^y;\^::^n-2, 2— ✓'t^ 5^/^:7' n tfyl^) ^-yVjV] -2-t: KP^i/^^/l^} -4- 

N-v^^^yl-/J^/i'Ar 5: K (5ml) BW.Ks l-^5^/V-3- ( 3-i>;< f-zt'T 5; / 
15 •ZfnM'/V) ij;vifs-jy( ^Vm^^ {2 2 0mg., 1. IS^U^/i-) . 1-t Ka 
^-y^l^-/ h !) T^-zv 1 7KfP#J (I76mg, 1. 155 y ft^ 
l;: (IRS, 2SR) -2-r%J-l- {Z-^X2Viya:.^)V) -3- [4- (1, 1- 
v^>'/W;rn-2, 2-vf7«'^/^:/nf;l') :73i=yV]-l--7'p/-?/^yV (0. 40g, 

1.095 y^/i') »x.. M-ci^^MM^tfco «^^/i-X'«b. ^fpSW 

(-^^•f-y-mm^^M VmmL. N- { (irs, 2SR) -2- O-^nn^ 

oc:::^/!^) -1- [4" (1, 1 -i^>'>'l';e-P- 2 , 2 -i^T^ 5^/V-/p tf/U) ^>'v'yl'] - 

2-t Kodri/zc^;W -4-:77U:tP-l--:^:7 hr5 K (28 9ing, 49%) 4: 
25 ^fe^B%i:bT#fCe 
mp 104-10610 

IRvmax'^""(cra-') : 3244, 1639, 1626, 1599, 1516, 1425, 1286, 1261, 1091, 1072, 
1008, 978 

^H-NMR(CDCl3) 8 (ppm) 1.01 (9H, s) 2.82 (IH, dd, J= 11.0, 14. 4 Hz) 3.03 
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(IH. dd, 4.4, 14.4 Hz) 3.85 (IH, s) 4.72-4.81 (IH, m) 5.10 (IH, d, J = 3.4 
Hz) 5, 98 (IH, d, J = 8. 4 Hz) 6. 93 (IH, dd, J = 7. 6, 9. 8 Hz) 7. 10 (IH, dd, 
J = 5. 0, 7. 6 Hz) 7. 19-7. 56 (lOH, m) 7. 75 (IH, d, J = 7. 6 Hz) 8, 06 (IH, d, 
J = 8.0 Hz). 

5 mmm 3 s o 

N- { (IRS, 2SR) -2- (3-^na73^;^/P) -1- [4- (1, l-i>^7/V:^ 
0-2, 2-v?p<^/l'7'nlf/U) ^l^Z^/U] -2-t Ko^v'^^/I^} -6, K 
n-5H-<:/y [a] v^iS^ a^7"x 1 -;!&>'^3^?=¥1^ 5 K 

6, y-v't Kn-5H-^>'y' [a] v'^J' n^^x>- 1 (216m 
10 g, 1. 15 5:3)*/^) <^>N, N-v^^^/^*c/VAT5 K (5ml) mm^. 1- 
3 - ( 3 ^/l-T 5 y :/P M) ;*/l^3j?v?-r 5 h'mm. ( 2 2 0 m g , 
1. 155U^>'l'). 1-t Ko^^/^^/i/ hyry-/H7K^i^ (1 7 6mg, 
1. 1 5 5 **P;t. ft^t;: (IRS, 2 SR) -2-T^ 7-l- (3-i^n 

n:7ctr^yi/) -3- [4- (1 , l-v^:77^:tn-2, ^/i^^n tVv) :7:n::^/i'] 

15 -i--/P^-?/-;i- (0. 4 0 g, 1. 0 9 ^ y^yu) ^APx.. m&X'm^mW\.fco 

.^Mi^bfc. ('^^Srf-^-g^m^f/v) -CttMU N- {.(IRS. 

2 SR) -2- (3-i^an:7 3^c^y^) -1- [4- (1, l-v?7/V:^n-2, 2-v^p< 
20 ^/I'T/PtVv) ^:/i^/v] -2-fc Kpd{-i/rc5=-7V} -6, 7-i>t: Kn-5H-^:/y^ 
[a] ->'>5^n--:7'xi^-l-*/l->3?^-y-^ K (3 1 6mg, 5 4%) ^^ife^^i:L 

mp 119-120^) 

IRvmax'""(cm"0: 3265, 1635, 1516, 1485, 1286, 1259 
25 'H-NMR(CDCl3) 8 (ppm) 1.28 (6H, s) 1.98-2.01 (2H, m) 2.16-2.21 (2H, m) 
2.58-2.69 (3H, nO 2.87-2.95 (IH, m) 4.20 (2H, s) 4.62 (IH, br) 5.00 (IH, 
s) 5.71 (IH, d, J = 7.4 Hz) 5.89-6.00 (IH,, m) 6.26 (IH, d, J = 11.8 Hz) 
6. 68 (IH, d, J = 8. 8 Hz) 6. 88-7. 16 (5H, m) 7. 26-7. 30 (3H, m) 7. 46 (IH, s) 

mmmz 8 1 
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S-iJ'PD-N- { (IRS, 2SR) -2- i3-!^X2nya^=^/l^) ~1- [4- (1, 
l-i?:7/V:^n-2, 2-i;'^ ^/vr/a tT/W-) ^i^v'/W] -2-t Kn dri^^f-;W - 

5-i:^nu-j-:7i5?l/y-l-;t77l/5i^V^ (2 3 8mg, 1. 1 5 5: y ^/V) ON, 
5 N-i>p<^yU/J^/Ui.r^ K (5ml) l-:x:^/l-3- (3-v';^^/l-r5:y 

;?;/l'^v'^ ^ Kii^ (2 2 0mg, 1. IS^U^/l^) . 1-t 
^v-<>'i/hyri/-/H7KfPt> (1 7 6mg, 1. 1 5 5 U ^/V) SriP;^. S# 
ItZ. (IRS, 2SR) -2-T5y-l- O-i^'an^ct^/l') -3- [4- (1, 1- 
-Jy/\^::^n-2, l-J' :f-^jVfxi\f)V') V :^:^)V\-\--fxi/< J —)\/ . 40g. 

10 1.09 %^)==^)v) ^M^. ^ig.-ei^^m#bfc„ mm.=^^}^^%^\^. laiBiiw 

(^:Srf-i/-|^^a:^/l.) T-}|»MU S-iJ'an-N- { (IRS.. 2SR) -2- (3 
-^13 13:7 3:; ^71/) -1- [4- (l, 1 "V^ y'/l';^- D - 2 , 2 "V^^ ^/^'T'n fcVl-) ^ 
15 ^/i^/W] -2-t Ko^v'^^/H hT^ K (2 5 2mg, 4 2%) ^^fe 

mp gg-ioit: 

IRvraax'"'-(cm-0 : 3260, 1635, 1521, 1286, 1093, 1072, 1037, 1008, 978, 908 
^H-NMR(CDCl3) h (ppm) 1.01 (9H, s) 2.79 (IH, dd, J = 11.1, 14.4 Hz) 3.02 
20 (IH, dd, J = 3. 6, 14. 1 Hz) 4. 74-4. 82 (IH, m) 5. 07 (IH, d, J = 3. 6 Hz) 6. 02 
(IH, d, J = 8. 7 Hz) 7. 15-7. 41 (lOH, m) 7. 53-7. 57 (3H, m) 8. 28 (IH, d, J = 
8.7 Hz). 

mm^ 8 2 

MdRS, 2SR)-2-C(6, KP-5H-^^y^ [a] ^Xi^P^y 

25 =7-l/-\-^}V-niVi^^M T^/] -1- (^A-y JV-^ny a:-=-)V) -3- [3- (1, 
1, 2, 2 h 7:7^1^:^13^ ^'^V) 7 j^r^/V] T^n tf/P- 
N- [ (IRS, 2 SR) -2- {A.-y JV-^uy a:,:=-)V') -2-t Kn^i/-l- [3 

- (1, 1, 2, i-=ryyy)^'-^^^\^^--y) -<vi^jv\ -6, i-Jm K 

n-5H-'<:/y [a] i/^D-v.7'7":/-l-;(7yV:j}?^f-5 KO. 3 5 9 g (O. 6 7 
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5 5 y ^/i-) . *s7kg^^2m 1 . t°y ^;?i/5m 1 om-km^ 1 0 ovx'-mmwh 

5 J|X*0. 34 7 g W9 0% 

mp 176-177'C; 'H-NMR (CDCI3, 200 MHz) 6 1.91-2,05 (2H, m), 2.15 (3H, s), 
2.13-2.32 (2H, m), 2.63-2.66 (2H, m), 2.71 (IH, dd, J= 10. 2 Hz, 15.2 Hz), 
3.07 (IH, dd, J = 4. 3 Hz, 14.7 Hz), 4.89-5.03 (IH, m), 5.51 (IH, d, J = 9. 6 
Hz), 5.89 (IH, tt. J = 2. 9 Hz, 53.0 Hz), 5.81-6.06 (3H, m), 6.82 (IH, dd, 

10 J = 2.0 Hz, 7,2 Hz), 6,97-7. 15 (7H, m), 7.32 (IH, t, J = 7.9 Hz), 7.41 (2H, 
dd, J = 5. 4 Hz, 8. 6 Hz); IR (KBr) 3241, 1746, 1642, 1512, 1275, 1236, 1113, . 
772 cm-'; Anal. Calcd for C^ili^^Ot. C, 64.92; H, 4.92; N, 2,44. Found: C, 
64.87; H, 4.84; N, 2.30. 

mmm 3 s 3 

15 (IRS, 2SR) -2- [ (6, Kn-5 H-^:/^ [a] v-^P 

^yTi^-l-4^i-:fJ/i'y^=^/^) -1- (4-7/P;f P7ai=7i^) -3- [3- 

(1, 1, 2, 2-Thyy^^:^^^h'^iy) ynlf/l^ 
N- [ (IRS, 2SR) -2- {.^--7 jVitviy :^:^}V') -.2-t Fn:arix-1- [3 
- (1, 1, 2, 2-T- h7:77^;^-p:i^ h^-iX) y<l^-JfV\ :x.^fV\ -6, K 
20 n-5H-<i/y [a] V^t3^y■r^^-l-;<77^zj?=as^1^5 KO. 30 Ig (0. 5 6 

6 $ y^yk), pJ^/V^/^p y KO, 10ml (0. 85 %^)=^}V)^ 
4-N, N-v^;?<^/l^T^/ fy v'^'O, 14g (1. 13$y^>'l') <DT^h=^h 
y /H 5 m 1 mm: S O 'C-e 2 NFFsmi^Lfco ^^(^^iK^i^flEW* 

25 3/1-2/1) . ^ma^Wc. 

I|X*0, 3 6 5 g 11X^106% 

mp 170-171t:; 'H-NMR (CDCI3, 300 MHz) 6 1.92-2.00 (2H, m), 2.18-2.24 (2H, 
m), 2.61-2.81 (7H, m), 3.02 (IH, dd, J = 4. 2 Hz, 14.4 Hz). 3.50 (3H, s), 
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4.87-4.97 (IH, m), 5.85 (IH, td, J = 5. 2 Hz, 11.9 Hz), 5.89 (IH, tt, J = 
2.8 Hz, 53.0 Hz), 5.90 (IH, d, J = 9.9 Hz), 6.03 (IH, d, J = 12.0 Hz), 6.16 
(IH, d, J = 4.8 Hz), 6.86 (IH, dd, J = 1. 5 Hz, 7.5 Hz), 6.99-7.13 (7H, m), 
7.30 (IH. t. J = 8.0 Hz), 7.43 (2H. dd, J = 5.3 Hz, 8.6 Hz); IR (KBr) 3239, 
5 1742, 1640, 1512, 1223, 1165, 1128 cm"^; Anal. Calcd for C34H32FSNO6: C, 63.25; 
H, 5.00; N, 2.17. Found: C, 63.21; H, 5.03; N, 2,13. 

mmm 3 8 4 

=i^^^m (IRS, 2SR) -2- [ (6. r-v't Kn-5H— <^^;/ [a] v-i^ a 
^•^'r>-l-^Jl-:^/l^:^:=-/U) T^y] -1- (4-:7/^;^-d :7:ii=/^) -3- [3- 

10 (1,1,2, 2-x b7:7/v;^-P^h=3r-:/) y 0^=^/1-2 •:fu\f7]^i^m 

N- [ (IRS, 2SR) -2- {A-y ;\^:^xiy ztu=^;V) -2-t Kndri^-l- [3 
- ( 1 , 1 , 2 , 2 -X h y.y;v:tn=c Y ^i/) ^y^JfV] :jlJ-;v} - 6 , 7 -v^ t K 
P-5H-^^/y [a] i/^t3^y^7"^^-l-;i;/^)i?^f-^ KO. 5 6 6 g (1. 0 6 

5 5:!J^7U) <t=i^^i?^^P y KO. 41 g (2. 6 6^y^/l-) (^TirH^hy 

15 j\^^ovcL\mk\^. 4-N, N-i;^^5^y^T$y t-y v^vo, 26 g (2. is^y 

^/V) ^Mx., 7 0t:-e3Ht^1^Lfc„ KfS^^Sr^MJCi^iPLfc^. TKSOml 

IIX*0. 46 6 g J|X^6 9% 
mp 154-1551C; ^H-NMR (CDCI3, 300 MHz) 5 1.92-2.01 (2H, ra), 2.17-2.23 (2H, 
ra), 2.58-2.77 (7H, m), 3.04 (IH, dd, J = 3. 8 Hz, 14.3 Hz), 4.89-4.99 (IH, 
25 m), 5.71 (IH, d, J = 9. 3 Hz), 5.85 (IH, td, J = 5. 1 Hz, 11.7 Hz), 5.89 (IH, 
tt, J = 2.9 Hz, 53.1 Hz), 6.00 (IH, d, J = 11.7 Hz), 6.06 (IH, d, J = 5. 4 
Hz), 6.84 (IH, dd, J = 1.4 Hz, 7.7 Hz), 6.98-7.13 (7H, rn), 7.30 (IH, t, J 
= 7.8 Hz), 7.41 (2H, dd, J = 5. 3 Hz, 8.6 Hz); IR (KBr) 3243, 3067, 2940, 
1734. 1640, 1512, 1211, 1155, 1123 cm"^; Anal. Calcd for CajHaoFsNOe-O. SHgO: 
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C, 61.87; H, 4.88; N, 2.19. Found: C, 61.78; H, 4.77; N, 2.15. 

mmm ass 

a/N^^-^hU T^A (IRS, 2SR)-2-[(6, T-v't Kn-5H-^^'y [a] 

e/iJ' p^yxv-i-^r/i'*/^^'^/^) T5;y] -i- (4-:7y^;^-p:7ai^/u-) -3- 

5 [3- (1, 1, 2, 2-T-h77/V;rP^h^v^) :7a:-/V] yu\f/v 

(IRS, 2SR) -2- [ (6, 7-t?t Kn-SH-^vy [a] i^^ 
xi^-fJ-:y-\-y( )Vt))Vi$,=^)V) T^y] -1- (4-7/V;tt3 :7m=i/i/) -3- [3- 
(1, 1, 2, 2-7" h^i/) :7 3i=i/v] -/p tVi^:7R^ 1 6 5mg 

(0. 2 6 1 ^ y^/i') <Dx h^t Kp:77>-2m 1 S^TK^'fb-:^ h ^ 

10 '^J^imWLQ. 2 6ml (0. 26$!;^/l-) ^j!ni^> M-C'5^m^|ibfCo S/S 

^^ifel^* liKS 1 .3 0 m g HX^ 7 6 % 

mp leS-nCC; ^H-NMR (CDCI3, 300 MHz) 5 1.92-2.00 (2H, m). 2.17-2.23 (2H, 
15 m), 2.60-2.75 (7H, m), 3.03 (IH, dd, J = 3.9 Hz, 14.1 Hz), 4.90-5.00 (IH, 
m), 5.66 (IH, d, J = 9.6 Hz), 5.85 (IH, td, J = 5. 3 Hz, 10.5 Hz), 5.89 (IH, 
tt, J = 2.9 Hz, 53.0 Hz), 6.01 (IH, d, J = 12.0 Hz), 6.04 (IH, d, J = 5. 1 
Hz), 6.83 (IH, dd, J= 1.5 Hz, 7.5 Hz), 6.99-7.13 (7H, m), 7.29 (IH, t, J 
= 7. 8 Hz), 7. 40 (2H, dd, J = 5. 3 Hz, 8. 9 Hz) ; IR (KBr) 3400-2900, 1730, 1640, 
20 ' 1534, 1514, 1200, 1159, 1128 cm"^; Anal. Calcd for C33H29FsN08Na-2. OHjO: C, 57.48; 
H, 4.82; N, 2.03. Found: C, 57.49; H, 4.46; N, 1.88. 
8 6 

N- (t e r t--/h'¥v':*/l'Al?c:i/U) i/V (IRS, 2 S R) -2- [(6, 7 

-v?t Ko-5H-^>y' [a] ^y^xi^~:f^V-\-^ }V-)j)Vit^:=.)V) T^y] -1- 
25 (4-:7/k;tP:7 3^::^/U) -3- [3- (1, 1, 2, '2.-7' VyV J^^^^^V^l^) 

N- [ (IRS, 2 SR) -2- (^A--7 fVHruy -2-t Kn^v^-l- [3 
. -(1, 1, 2, 2-r ^dr^y) ^^/v^/l^] 3^5^/1-] -6, T-v't F 

P-5H-<i/;/ [a] i/i5^P^7'-r>'-l-:^7U:a?=3E^-9-^ KO. 3 04g (0. 57 
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2%V^/i^) . BOC-^yv'>'0. 12g (0. 6 9 5:y*>'l') , 4-N, N-v? 
;^^Jl-T^/\fVi^yO. 14g (1. 14^])^M. (3-:^'^ 
^/I'T 5 y T'c f /U) l^/zl^Tj^^^-f ^ K • mm^O. 16g (0. 865y ^/V) O 
Ti? ^^ h y ;n 0 m 1 ^mr— g^m#L/Co 

11X1:0. 41 Ig Ml 0 0% 

mp 151-152*C; 'H-NMR (CDCI3, 300 MHz) 8 1.41 (9H, s), 1.93-2.01 (2H, m), 
10 2.18-2.24 (2H, m), 2.66 (2H, t, J = 5.9 Hz), 2.70 (IH, dd, J = 10. 5 Hz. 14.4 
Hz), 3.04 (IH, dd, J = 4. 1 Hz, 14.3 Hz), 3.91-4.06 (2H. m), 4.91-5.00 (IH, 
ra), 5.07 (IH, br t, J = 4. 5 Hz), 5.68 (IH, d, J = 9.9 Hz), 5.86 (IH, td, 
J = 5.4 Hz, 12.0 Hz), 5.89 (IH, tt, J = 2.9 Hz, 53.1 Hz), 6.02 (IH, d, J 
= 11.7 Hz), 6.11 (IH, d, J = 5.4 Hz), 6.87 (IH. d, J = 7. 2 Hz). 7.01-7.13 
15 (7H, m), 7.31 (IH, t, J = 8. 0 Hz), 7.41 (2H, dd, J = 5.4 Hz, 8.7 Hz); IR 
(KBr) 3370, 3310, 2936, 1750, 1684, 1638, 1512, 1225, 1196, 1157, 1125 cm"'; 
Anal. Calcd for Cs^jF^A' C, 62.79; H, 5.42; N, 4.07. Found: C, 62.60; H, 
5.49; N, 4.00. 

mmm as? 

20 ^^yv-^- (IRS, 2SR)-2-[(6, T-v't Ko-SH-^^-y [a] v-^n 

^zfy'i^-i-^/uify/u^^^^M T^y] -1- (.4-yjv:tviy:x^=^/i') -3- [3- 

(1, 1, 2, 2-7" h 7 7/^:^0^ b^v') :7 3.::i/V] -/x2]^;U:i^P.v-/vmm^ 
N- (t e r t-::^h^i/:*/l'7j?=/U) ^y >'>- (iRS, 2SR) -2- [ (6. 

y-v't Kn-5H-^vy [a] -y^v^:fy'i^-i—(;u:^;U7iK^/u) r^y] - 
25 1- i4--7Mn'7a:.z^/u) -3- 13- (1, 1, 2, 2-7^ Vy^^i^^^^ h^i^) 
yn\f/U^y.TJl^O. 351g (0. 5 10^y^/l^) s 21:^^0. 3 

m K y iff y 8 m 1 (oU'tm^ 5 0 1 ^mw Lfco E^M(^mmt:mm 

JlXfiO. 2 7 0 g WS 5% 
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mp 174-177'C(dec.); 'H-NMR (CD3OD, 300 MHz) 3 1.88-1.96 (2H, m), 2.19-2.24 
(2H, m), 2.63-2.72 (3H, m), 3.24 (IH, dd, J = 3. 3 Hz, 14.1 Hz), 3.90 (IH, 
d, J = 1.7.1 Hz), 3.99 (IH, d, J = 17.1 Hz), 4.86-4.98 (IH, m), 5.69-5.79 
(2H, m), 6.04 (IH, d, J = 6. 9 Hz), 6.24 (IH, tt. J = 2. 9 Hz, 52.6 Hz), 6.59 
5 (IH, dd, J - 1.2 Hz, 7.5 Hz), 7.00 (IH, t, J = 7.4 Hz), 7.10-7.17 (5H, m), 
7.23 (IH, d, J = 7.8 Hz), 7.38 (IH, t, J = 7. 8 Hz). 7.55 (2H, dd, J = 5. 3 
Hz, 8. 9 Hz) ; IR (KBr) 3283, 3100-2800, 1744, 1640, 1514, 1271, 1233, 1200, 
1125 cm"'; Anal. Calcd for CjiHsoClFsNjG^-0. 5H2O: C, 58.72: H, 4.93; N, 4.42. 
Found: C, 58.46; H, 4.84; N, 4.51. 

10 mmm 3 s s 

(IRS, 2SR) -2- [ (4-7;L';^-a-l-^7 h^/l^) T^y] -1- 
i4-y/l^:^n-7:t^.=^/U) -3- 13- (1, 1, 2, 2-y'hyy^l^:tti:i^h^iy) 

4-7/U;^-p-N- [ (1 RS, 2 SR) -2- {A.-y )V-^ny zz.=.jv) -2-t 
15 =3rv'-l- [3- (1, 1, 2, 2-r hy7/^:^P:x hdri/) ^:/v?/u] ai^yk] 
y^V^y-X-lJivi^^^^^Q. 6 64g (1. 2 4 5 ^y^/^) h.^^^^^^n 

y Ko. 48 g (3. ii^y^^i') ©T-fe ^=^y/^3 om i^'^ir, 4-n, 

N-v?p<f^/^T5y tfy^^'^^O. 30g (2. 49^y*/l-) ^iPx., TOrtfS 

y •)3^;vlj yA^n-rh^yy^ -Kxmm U (-^dE^1^i^/B^^^f•/^= 1 / 1 - 

mn^n^ iDifiO . 4 3 8 g W5 6% 
25 mp 181-182°C; 'H-NMR (CDCla-DMSQ-dg, 300 MHz) 5 2.70-2.76 (4H, m), 2.84 (IH, 
dd, J = 11.7 Hz, 14.4 Hz), 3.07 (IH, dd, J = 3. 9 Hz, 14.4 Hz), 4.93-5.02 
(IH, m) , 5. 94 (IH, tt, J = 2. 9 Hz, 53. 0 Hz) . 6. 27 (IH, d, J = 5. 4 Hz) , 7. 01-7. 32 
(8H, m), 7.40-7.53 (5H, m), 8.03 (IH, d, J = 9.0 Hz); IR (KBr) 3308, 3100-2800, 
1740, 1723, 1640, 1624, 1530, 1516, 1235, 1179, 1119 cm"'; Anal. Calcd for 
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CajHzsFeNOg: C, 60.67; H, 3.98; N, 2.21. Found: C, 60.37; H, 3.76; N, 2.05. 

mmm 3 8 9 

^y^^mi-hV ^J^ (IRS. 2SR) -2- [ (4-yjl^:tti-l-i~yV^/l^) T 
-1- (4-7;i':^n73i^/U) -3- [3- (1, 1, 2, 2-x h y ^/I'^^-a 
5 a^h^ri/) yz^=-jv\ 

^^-i^m (IRS. 2SR) -2- [ {4-y/i^:^n-l-i-y h-f/i^) T^y] - 

1- (4-:7/V:tny'3^^/^) -3- [3- (1, 1, 2, 2-7- hyy^^^^^V^-y) 

:^PtV^7K*2 4 2mg (0. 3 8 2 5; P ^/l') (7)x h 7 t Ko 7 7 
2ml^m;^s im^:^miti-hV^J^:^^mo. 3 8ml (0. 3 8^11^/1^) 

10 ^mx.^ MUX- 5 i5>^# Lfco Rmm(Dmm^im^^ u m^ntcmm^^^ 

^n^mM IR» 1 6 5 m g IR^ 6 6 % 

mp 192-198°C; 'H-NMR (DMSO-dg, 300 MHz) 8 2.42-2.64 (4H, m), 2.81 (IH, dd, 
J = 11.7 Hz, 13.2 Hz), 3.08 (IH, dd, J = 2. 1 Hz, 13.5 Hz), 4.68-4.79 (IH, 

15 m), 5.93 (IH, d, J = 6.9 Hz), 6.73 (IH, tt, J = 2. 9 Hz, 51.8 Hz), 7.08-7.42 
(lOH, m), 7.50 (2H, dd, J = 5. 7 Hz, 8.4 Hz), 7.58 (IH, t, J = 7.4 Hz), 8.01 
(IH, d, J = 8.7 Hz), 8.73 (IH, d, J = 9. 3 Hz); IR (KBr) 3304, 1738, 1842, 
1574, 1530, 1514, 1119 cm-M Anal. Calcd for CjjHaiFeNOsNa- 1. OHjO: C, 57.06; 
H, 3.89; N, 2.08. Found: C, 56.79; H, 3.86; N, 1.90. 

20 mm 3 9 0 

N- (t e r t-;/h=3fi^:^;7U7}?ri/^) v'i^ (IRS, 2 S R) -2- [ (4-:7 
/UTtn-l-ry h^;i/) T5:/] -1- (4-7/1';^p 7^=/^) -3- [3- (1,1, 
2, 2-T hyy^^:^^=^h^-y) 
4-:7/k:tn-N- C (IRS, 2SR) -2- {A-y ;V:tx^y :^=^M -2-t Ko 
25 ^v--!- [3- (1, 1, 2, 2-'rVyy^l':i-v=^h^i^)^:^i^/^l^f-/^li~ 
y^U:y-l-jt]/U7^e^-t?.h*0. 48 6 g (O. 9 l l ^ U^/V) , BOC-iJ^y 
i^l^O. 19g (1. 0 9 5:y^/^) > 4-N, N-v^p« ^/I'T 5 / f y i^i/ 0 . 2 
2g (1. 8 2 5:y^/u). i-j:^/u-3- (s-v^pt^/UT^/T'pbf/u) 

^ \^ ' mMmo . 26g(l. Sr^y^/l^) <7)Tirh^hyyU2 0ml^?g 
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5 11X40. 5 8 2g I|X^9 3% 

mp 126-1271C; ^H-NMR (CDClj, 300 MHz) 5 1.33 (9H, s), 2.81 (IH. dd, J = 11. 0 
Hz, 14.6 Hz), 3. 10 (IH, dd, J = 3. 9 Hz, 14.4 Hz), 3.93 (IH, dd, J = 6.0 Hz, 
17.4 Hz), 4.04 (IH, dd, J = 5.9 Hz, 1.9 Hz), 4.98-5,09 (2H, m), 5.88 (IH, 
tt, J = 2.8 Hz, 53.2 Hz), 6.08 (IH, d. J = 9. 9 Hz), 6.26 (IH, d, J = 3. 9 
10 Hz), 7.00 (IH, dd, J = 7.8 Hz, 9.9 Hz), 7.08-7.19 (6H, m), 7.32 (IH, t, J 
= 8.0 Hz), 7.40-7.54 (4H, m), 7.62 (IH, d, J = 7. 8 Hz), 8.06 (IH, d, J = 
7. 8 Hz) ; IR (KBr) 3360, 3297, 2982, 1746, 1682, 1642, 1530, 1514, 1227, 2300, 
1161, 1125 cm"^; Anal. Calcd for CssHazFeNzOg: C, 60.87; H, 4.67; N, 4.06. Found: 
C, 60.73; H, 4.65; N, 4.05. 

15 mmm 391 

^Vi^l^ (IRS, 2SR) -2- [ U-yjV:^X2-l-ryh^f\d T^/] -1- 
(4-7y^;d-n73i::^/i') -3- [3- (1, 1, 2, 2-7" Vyy J\^:^n^V^-y) 

N- (t e r t-:/hdrv/;f77^7}f::^/^) i/y i/:/ (IRS, 2 S R) -2- [ (4- 

20 y;virx2-i-ry V-^ /\^) r^y] -i- {A-yjvirxiy:^=.;v) -3- [3- (i, 
1, 2, 2-7" b7:7;v:tP3:^ h^i/) y:^:^jv]':fn\f;V3L:^7-)\'0. 404g 
(0. 5 8 5 ^ y^/l^) . ^It^O. J^/VQ-axKOm-k^^^OX^ 

25 JiX40. 3 31g l|X$9 0% 

mp 209-212tD (dec. ) ; 'H-NMR (CD3OD, 300 MHz) 8 2.78 (IH, dd, J = 11.9 Hz, 
14.3 Hz), 3.33 (IH, dd, J = 3.9 Hz, 14.3 Hz), 3.95 (IH, d, J = 17.4 Hz), 
4.04 (IH, d, J = 17. 4 Hz), 4.98-5.06 (IH, m), 6.08 (IH, d, J = 7.5 Hz), 6.249 
(IH, tt. J =2. 9 Hz, 52.7 Hz). 7.00 (IH, dd, J = 5. 4 Hz, 8.1Hz), 7.07 (IH, 
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dd, J = 7.7 Hz, 10.1 Hz), 7.14-7.28 (6H, m), 7.36-7.41 (2H. m), 7,51-7.61 
(3H, m), 8,03 (IH, d, J = 8. 4 Hz); IR (KBr) 3301, 3100-2800, 1740. 1644, 
1514, 1275, 1235, 1206, 1121 cm"^; Anal. Calcd for CaoHjjsClFgNzO^-O. SHgQ: C, 56,66; 
H, 4.12; N, 4.40. Found: C, 56.81; H, 4.35; N, 4.62. 

5 mmms9 2 

(IRS, 2 SR) -3- (4-t e r t -:/^/l'7ai=/^) -2- [ (5-^5^ 

N- [ (IRS, 2 SR) -1- (4-t e r t -y^/U^l^i^JU) -2- (3-^ an 
7:t:=^/k)-2-t KP=3rv^^9^7U]-5-^PP-l-^-:7 hT$K0.499g(0. 
10 9 8 5 ^y^/U) <!:=I/^^^^^^a y KO. 38 g (2. 4 6 %]) (DT± h:=^ 
hy/l-S Om 4-N, N-i>;if-7Ur^/\f]}i^yO. 24 g (1. 9 7 

^y^/i-) Mx.. 7o'cr'3B#^jti^tfCo as^^iat-M tfc^. 7K30 

15 *LfCo #btLfcm^i^^>'y:*^>;^;7i^i}'p-r ht/97^-lCTi»^L (-^ 
Sfe^^B JRSO. 3 2 5 g IR^5 4% 

mp 161-162°C; 'H-NMR (CDCI3, 300 MHz) 6 1.31 (9H, s), 2.63-2.84 (5H, m), 
20 3.02 (IH, dd, J = 4.1 Hz, 14.0 Hz), 4.98-5.06 (IH, m), 5.97 (IH, d, J = 9. 3 
Hz), 6.21 (IH. d, J = 4,8 Hz), 7.11 (2H, d, J = 8, 4 Hz), 7,18-7.54 (IIH, 
m), 8.28 (IH, d, J = 8.7 Hz); IR (KBr) 3300-3020, 2961, 1734, 1644, 1532, 
1213, 1165, 783 cm^l Anal. Calcd for CMHaaCljNOs'0. 5H2O: C, 66.34; H. 5.57; 
N, 2.28. Found: C. 66,28; H. 5.34; N, 2.28. 
25 my&M 3 9 3 

=iy^^mi-VV ^J>> (IRS, 2SR) -3- (4-t e r t -:/5^7l'7:n:=:/U) -2- 
n/N^^ (IRS, 2 SR) -3- (4-t e r t -:/^/^:7 =7U) -2- [ (5- 

^nvi-\-ry YAiv) T%J^ -1- ^^--y jvirxiy :^=.)y) -fny^jvimix 
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7mg (0. SSS^y^/i^) (Dxh^fcKo:7^:/3ml^lKle:, im^:^mih 
i-h3^J>>im^0. 3 6ml (0. 3 6 5 !J^7V-) ^JbP^. S?&-e5 53-m#Ufc. 

5 fifel^* J|X*2 0 0mg W8 9% 

rap 174-178^; ^H-NMR (CDCI3-CD3OD, 300 MHz) 6 1.30 (9H, s), 2.53-2.58 (2H, 
m), 2.65-2.83 (3H, tn), 3.00 (IH, dd, J = 2. 7 Hz, 14.4 Hz), 4.89-4.98 (IH, 
m), 6.17 (IH, d, J = 4.8 Hz), 7.12 (2H, d, J = 8.4 Hz), 7.20-7.54 (UH, m), 
8. 28 (IH, d, J = 8. 4 Hz) ; IR (KBr) 3245, 2965, 1730, 1640, 1574, 1418, 1157, 

10 785 cm"^; Anal. Calcd for Cs^HsBClgNOgNa- 1. OHgO: C, 63.16; H, 5.30; N, 2.17. 
Found: C, 62.93; H, 5.57; N, 2.04. 

394 

(1 RS, 2 SR) -2- [ (5-i5^PP-l-^7 h-f/l^) T^y] -1- (4 
-y )Viirxiy zc=-jv) -3- [4- ( MJ ^/^^e-ajpt^/^) yz^z=-}V\ :/Dif/U7K* 

15 5-:i^PP-N- [ (IRS, 2 S R) -2- (4-:7/U;^a:73i=/^) -2-t Kp'^s- 

[4- {V))yj\^ilrxi:f-^)V) ^^^/i^] -yy ^ jvi^^ 

t5 KO. 5 4 9 g (1. 0 94 5]J^/^) ^: ^i/NiJ'^i^ n y KO . 42g (2. 
7 35y^/l/) cDT-feb^hy/V'SOml^^gt^:, 4-N, N-t^^ f'/l'T 5: 7 t° U 

i^^-o. 2 7g (2. ig^y^/u) ^inx.. ? orT'3«it«iLfCo 

20 ^ai-Mbfcm^ 7K3 Om 1 ^©^^0. 5I^Bgm#bfc„ ittSr^iS' 

^77^-}^TiWML (-^=3ff-^-/i^^^^7^=2/'i-i/i) . v?-ryypt° 

25 Sfeife^ IlKiO. 40 8 g IiX^6 2% 

mp 228-229*10; ^H-NMR (CDClj-DMSO-de, 300 MHz) S 2.65-2.79 (4H, m), 2.87 (IH, 
dd, J = 11.7 Hz, 13.5 Hz), 3.13 (IH, dd, J = 3. 3 Hz, 14.1 Hz), 4.94-5.04 
(IH, in), 6.21 (IH, d, J = 6.0 Hz), 7.08-7.23 (5H, m), 7.38 (2H, d, J = 7. 8 
Hz), 7.47-7.54 (6H, m), 7.75 (IH, d, J = 9.6 Hz), 8.25 (IH, d, J = 8. 4 Hz) ; 
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IR (KBr) 3300-2640, 1730, 1636, 1528, 1510, 1323, 1221, 1177, 1155, 1109 
cm'; Anal. Calcd for C3iH2,ClF4N05-0. 3H20: C, 61.30; H, 4.08; N, 2.31. Found: 
C, 61.21; H, 3.72; N, 2.36. 

mmm3 9 5 

5 t^/A (IRS, 2SR) -2- [ (5-^5'CIP-l-•:^7 h-f/P) 

/] -1- i4--7/U:tnyzc=^/l') -3- [4- ( hU :7/U;rnp<f^7V) 37 ^^^^/l-] y 

zi/^-if^ (IRS, 2SR) -2- C (5-i5^ciP-l-^7 h^/l') TS:/] -1- 
{A-y;vi>rxiya:.=:.;v) -3- [4- ( MJ :7/i':tnp«^y^) y'^nr^/u] :/n tVi^TR 
10 ^2 1 4mg<^x t Vviyyl/Zrxiimmi. l^'^mt-T V ^ J>.-^mWL 

0. 36ml (0. 36^ y^/i-) ^adxl. ^iaT' 5 # Lifco mm<Dmw^^ 

llX»13 2mg 

15 'H-NMR (CDCla-DMSO-de-CDjOD, 300 MHz) S 2.54-2.79 (4H, m), 2.91 (IH. dd, J 
= 11. 7 Hz, 14. IHz), 3.08 (IH, dd, J = 2. 6 Hz, 14.0 Hz), 4.86-4.93 (IH, m), 
6.18 (IH, d, J = 5. 7 Hz), 7.04-7.22 (4H, ra), 7.26 (IH, d, J = 6.6 Hz), 7.39 
(2H, d, J = 8.4 Hz), 7.47-7.55 (6H, m), 8.26 (IH, d, J = 8. 1 Hz); IR (KBr) 
3650-2940, 1730, 1640. 1574, 1539, 1512, 1327, 1159, 1123 cin"M Anal. Calcd 

20 for C3iH23ClF4N05Na-l. IH2O: C, 57.84; H, 3.95; N, 2.18. Found: C, 57.68; H, 
3.97; N, 2.13. 

mmm 396 

(IRS, 2SR) -1- {A-y/V:^viyzr.:=^jV) -2- [ {A-y }V:^X2~ 
h-f/v) T^y] -3- (2, 2. 3, 3-7^ h7 7/i^;^p-2. 3-v^b: Kp 

4-7/U;j-p-N- { (IRS, 2SR) -2- {A-y jV:tx2y :t,=^;V) -2-t: Kp 
^v/-l- [ (2, 2, 3, 3-7^ b^y/^:tP-2, 3-v?tKP-l, 4-^^^^^ 
:tdri/i/-6-'T/^) :r.^;V) -I'-Ty VT ^ \^ 0 . 278 g (0. 50 8 

^D^/l') i:=t/^^^^5^PlJ KO. 20 g (1. 2 7 ^ P ^/U) (DT-fe bc:^ MJyu 
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30ml^?^lC, 4-N, N-i?P«^/VT^7t'P':^^/0. 12g (1. 0 2 3: * 

M ^ADx.. 7 o'CT'3^FBi^Lfc„ K^s»^m^c^^^ptfc#. tRs om i ^ 

@^^j:^/l.= 2/1-1/1). i^-l'yT'p b:V^:I:-•r/W^dr■^^:/ J; 19 ^^^k LT. 
Sfei^fH IIX^O. 184g »5 6% 

nip ige-igy'C; ^H-NMR (CDCls-DMSO-de, 300 MHz) 8 2.71-2.75 (4H, m), 2.78 (IH, 
10 dd, J = 11.4 Hz, 14.4 Hz), 2.98 (IH, dd, J = 3. 6 Hz, 14.7 Hz), 4.89-4.98 
(IH, m). 6.33 (IH, d, J = 4. 5 Hz), 7.01-7.16 (6H, m), 7.27 (IH, dd. J = 5. 4 
Hz, 8.1 Hz), 7.38-7.54 (6H, m), 8.05 (IH, d, J = 7. 8 Hz) ; IR (KBr) 3285-2620, 
1728. 1512. 1279, 1223, 1159, 1084 cm-M Anal. Calcd for CsaHjjFeNO^-O. SH^O: 
C, 58.54; H, 3.68; N, 2.13. Found: C, 58.76; H, 3.85; N, 2.31. 

15 mMm3 9 7 

r>A (IRS, 2SR) -1- (4-77^;ta7j:=>'W) -2- [ (5- 
yjU:tT:n-l-i-7 Y^Jl^) r^Jl -3- 12, 2, 3, 3-r h 7:7/u:tn-2 , 3 
-V? t K P - 1 , 4 -^i/y vf;r^i^:^- 6 -yf JV) zfn 

a/Ni^^^ (IRS, 2SR) -1- {A-y/U:^viy:^=:.;V) -2- [ {A-yjuiru 
20 b-f/U) T5:y]-3-(2. 2. 3, 3-7" b y 7/V:tn-2 , 3-v»t K 

P-1, :/aV:V^7lc^l 4 SmgCDT'byt Kn:7 

yyzm\mm\^. im^im\t-rv\)t^j>^immo- 22ml (0. 225^^ 

25 Sfe©* ltXft7 9mg 

^H-NMR (CDClj-DMSO-dg-CDsGD, 300 MHz) 6 2.54-2.76 (4H, m), 2.85 (IH, dd, J 
= 11.6 Hz, 14.3 Hz), 2.98 (IH, dd, J = 3. 5 Hz, 14.3 Hz). 4.80-4.86 (IH, in). 
6.21 (IH, d, J = 4.8 Hz), 7.03-7.14 (6H, m), 7.25 (IH, dd, J = 5.4 Hz, 7.8 
Hz), 7.40 (IH, dd, J = 6.5 Hz, 8.6 Hz), 7.50-7.53 (4H, m), 8.04 (IH, d, J 
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= 8. 7 Hz) ; IR (KBr) 3630-2930, 1728, 1642, 1601, 1574, 1512, 1279, 1227, 
1157, 1084 cm'^; Anal. Calcd for CjaHajFeNO^Na- 1. SHjO: C, 55.18; H, 3,62; N, 
2.01. Found: C, 55.41; H, 3.67; N, 2.00. 

B*T'fflil$a^fc#ii2 001-19280 ^mmt b-C*5 15 . ^(D 
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1. ^ 



OR' ' R' 




(I) 



5 OR' ■ f^{^^^tLTV^rt>J:V^7k^S^. RitTi^^um^. R' f±7k 

rat^om. (fcfcu ^^-i^/^- [2 (s) -t kp 2-^x^^-/1^-2-^ /i^- 

1 (S) - (4-hy7;l';^P^5^/l'-^>v?/^) -^f^yi'] t e r 

10 2. Ar ^JjSg^S^Wb■CV^■C'b<tV^5*fc^±6M<^^#^ST•&5»^^l 

4 . A r 2/3Sg4^K^g::t-r5 5 ^tcit 6 M<^^#SS-C-fc5|»*« 1 mi^<Dit^ 

15 5. Ar^:55gm£^Wi-?>7^-yvS-efe5ff5}^3ji|2«(D{b'a-tlo 

6. Ri^^ R^^CO- (R^"«BmS2^^t-CV^Tt>j;V^J^^ti7k^£^fc^ifi 

9. R' * iiis^ R^°co- (R^°{4iim«=lrWUXV^x^>J;v>»:>K*«fc 

25 10. R^°:a5fimSSr#LTV^T^Jiv^T/^=3r>'^£T*fc5««8|a«0^b^tlo 
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11. R' ' i)^:izmw^i'X'h^m^miBm(oit-^!^o 

12. R ' ;as7Kmmi^r'fo 5if 1 mmo^h^mo 

13. Rj)s^ R^^'co- (R^*'nmmm^^Lx\^^x-hx\^^m^m\:7mm^ 

14. Ar ^;5?/^P</>'j!^^, /^^^Wt:$;^^TV^Tt) J;V>'(gJ|jr/V'df7l'S, /^ 
it6M.(D^mm&X'h^. R:6s^^py>'lH^^ ^^pyWt:$tbTv^T'bJ;v^Cl_6 

T/l- =3 :3ev^j3 J; t>VN P >5r*>'<b $ tbTV^r >b ct V^ C 1 _ B T/^=3r 7^)6^ b jifrnfcS^fe 

15 h7 t Fp-:^^^? Wi/:;(7/i'#^/K ^yy^-y^ p^:7'-ri^:i(7/U2K=/u^fc(i-<>'y 
i/;J'P:tjJ'x:/:*/^7i?=/i-T-&«5. R' ' i)^:^m^'^Xh^ . R' ijSTK^JS^T-fe 
Stt^^llE^cofb-^tio 

15. 5 * fc« 6 m<D3S=#^£/35y e y v^/^S. ^^-/wS, 7 D /^ 

20 16. 5^fc{*6Mo^^S«:65:73.=/w-£, fyi?yu£^fc{^^^r^yu£-C'fe 
•9^ R:6S/Nn-{»*vj^^^ /^P'^^:/'^l::$ttTV^-C^> J;v^c i_6T7V=i^v':fcJ:t)«/^p 

y^f vv:^?/^/}?;^;^ v'i^ P^-/7"^;«77i^7j?r^/v*fc{l^vy-:^:;^ p;4-^-7" 

17. N- [ (IRS, 2SR) -2- (4-y';>:^P:7^=;u) -2-t: KP=3f^/- 
l- [4- (hy7/l';^P^^/^) ^Vv'/l/] ^^/l^] -6, r-v't Kp-5H-^:/ 
y [a] v'^^p-^y•7^^-l-:^7/^/i?^1^^ H\ 

A-yjU:trx-N- ( (IR, 2 S) -2- (4-7/l'^P -2-1: KP^i/- 
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1- ( (4- (M; y 0^:^/1^) 7«^/v) ^^/i') -l-i-y-^^ui^if 

N- [ (IR, 2S) -2- (4-^/^:^^:731:^/1^) -2-t Kpdpi/-l-.[3- (l, 
1, 2, 2-7" b7:7/Vi-p^ ^^iX) ^^'v'/l^] ct^/l^] -6, 7-i?tFP-5H 
5 -<yy [a] v^p^•:^xy-l-:;&;^/R=3^1^^ 

N- [ (IRS, 2SR) -2- (4-:7/i^;^p7ai=/^) -2-t [3- 
(1, 1, 2, 2-r h7 7/U:tP3:h=¥v') •^^/v'/l'] ^if^/l^] -5, F 
ui-7^u:y-l-:P/u:^^-f-^ Fs 

N-[(1RS, 2SR)-2- i4~yjly:t^y:r.:=.;U) -2-t: FP^^^^iX-l- [3- 
10 (1, 1, 2, 2-7" h77/l';^-n^ h^v') ^^^v'/V] 3:^-/1^] -6, 7, 8, 9 
-•rh7t FP-5H-^i^y [a] i/^ P--^7'xi^-l-;^7/Uxi?^f-5 F^ 
4-:7/i^;^P-N- [ (IR, 2S) -2- (4-:7/>:^p ^a^^/u) -2-t Fn^v^- 
1- [3- (1, 1, 2, 2-7" h^:7/V:tPJ^h^v^) ^l^-J^U] -Ty^ 
Fs 

15 N- [ (IRS, 2SR) -2- (4-7/U;J-n :7 j:.;^/^) - 2- 1 Fp 1 - [3- 
(1, 1, 2, 2-7" h7 7/l'^P^h=aE^i/) ^^^v'/P] J^^/l^] -5, 6, 7, 8 
-7"h7t Fp^^)/ [a] -y^ n:^^y'i^-l--fy/V:^^-^^ F. 
N- [ (IRS, 2SR) -2- (4-7/U;^P73i=/U') -2-tFP^->-l- (4- 
y7°P tW-Ov'/V) ^^f^/V] -6, 7-v^t FP-5H-^i/y [a] i/^U^-y 
20 TV-l-^JV-^^^-t^Y. 

N- ( (IRS, 2SR) -2- (3-77l^:e-p:7::cri/^) -2-t Fp^^/-1- ( (4 
- (M;:7/V:rP7«^/V) :7j:=/U) 7«5^/W J^^/I^) -6, 7-v'tFP-5H-^ 
W C a ] v-iJ^ P -^-fT- 1 -;j!7/^>J?drf - 5 Fs 

N- ( (1 RS, 2 SR) -2-t Fp^v^-2- {A-y / ^i^y a:.:^;V) -1- ( (4 
25 - (by 7;V:tPp«^/^) :7cnc=:/V) ^5^/1^) ^n^/U) -6. 7-v'tKP-5H-^ 

y [ a ] i^^ p-^^T" i/- 1 -;*/^^^?d^^1^ 5 F. 

N-[(1RS, 2SR) -2- (4-:J'PP7^::^/P) -2-t Fp =^v'- 1 - [ 3- ( 1 , 
1, 2, 2-=rVyyj^^n:xLY^^y) ^y'J;v] a^^^U] , 7-v'tFp-5H 
-^l/-/ [a] -y^Vi^'fy'i/-i-i3)VM^^% F^ 
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N- ( (IRS, 2SR) -2-tKP^v'-2- (4- {y :J^:=-J\y:^^i/) y^=^M 
-1- ( (3- ( (1, 1, 2, 2-T h7:7yi'7f-T3 3^^/^) 

;U) :x,^)V) -6. T-i^'t Kn-5H-^i^y [a] VL^-fy-lz-X-ii )Vif^^^ 



5 N- ( (IRS, 2SR) -2- (4- ( {A-{7 UU-^-OL^f-jvy -t^l^) 
731::^/^) -2-t ( (3- ( (1, 1, 2, 2-r h 7 :7/l':rP^^/l^) 

yz^^jV) :x.=f-fV) -6, r-v^t Kp-5H-<:/:/ [a] i^iJ^P 

N- ( (IRS, 2SR) -2- (2-7y^;^P v^^/-4— T/I^) -2-t Kp:^^^/- 
10 1- ( (3- (1, 1, 2, 2-'r\yy)Vis-uauY^^y) y ^z=.)V) 

/l') -6, y-v^fc KP-5H-^i^y [a] v^:J^P'--y7':/-l-:*^l'JJ?^ih^ K 
N- ( (IRS, 2RS) -2- {Q-y)Virxi\i^}-Jl/-1-y{)V) -2-t Kp^^tv-- 
1- ( (3- (1, 1, 2, 2-xh7 7;P;*-n3^b^v') 7a:.=.7V) ^^)V) ^f- 
-6. T-v't: FP-5H--<vy [a] -y^u^y'r^y-X-iJjvi^-^-tX K\ 
15 N-[(1RS, 2SR) -1- (4-tert --f^lV^^^^JjV) - 2 - ( 3 - 
^uxiy^u^-iV) -2-t Kp^i/ni^^/i.] -s-tJ'PP- 1— hT5 
4-7/W;^P-N- { (IRS, 2SR) -2- (4 -7yl';^P :7^:^/U-) -2- 
t Kp^v^-1- [ (2, 2, 3. 3-x h7:7y^;d-p-2, 3-i^tKP-l, 
4— <^yv';r=¥v':/-6-^7^) ^^/H -1— NT 5 K^fcfl^ 

20 ©;g-Trfe Slt*« 1 ia«4©ft;-^^^„ 



OR' ' {^^m$^^-cv^-c^>J;v^7k^^^. RfiTi^/uStr. R' {^tK 
25 ^m•^^fc^iS^^£Sr^L•rv^•r^iJ;v^mb7K*S^^■rc ] T^^tiSlb^ife* 
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tLn.^(Om.(0-:/n Y=7y^ itzfcU [2 (S) -fc KP^i/-2-5^T>/ 

t e r t-:/^/ucn:^x/i'«:|^<) „ 
19. ^ 



OR' ' R' 
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(I) 



OR' ' «^^^^^^TV^Tt><tV^7k^£^, RtiTv'/l-S^. R' {ItK 

10 2 0. =iu:^y^^jjua^:^7- /u^ms e mmm t & § it*^ 1 9 mm(Dm^<^o 

2 1 . iK^s ]jJi<^6-r2^xxD -/w±#5§rijT^fc ^5 ftjft^ 1 9 mmom^mo 

22. {g^Sy:iK^fi-=i^:^xo-/Pi£T^jX-fc5|»*3ll 9|HmoMfi£i^o 
2 3 . y :?J<g e - =2 v;;^ X n -^i^i&rMXh^ It*^ 1 9 ia«©mfifetio 

24. hyj/y-ty KfgTj^JT-fe 5 1 9 mm(Dm.^mo 

15 2 5. Ai4®«j|li?^E^||(^^l55f&^lJ-efe 5 W*« 1 9 |H«c(^«#»o 

2 6 . Msi^'mum(o^mftmmxh 5 w*^ 1 9 ia«©mfig#>o 

2 7 . ^^mm'b&<Di^^fhmixhm^^ 1 9 i2«<^mfig#i, 

28. PTCA*fcfi7^•r:<^^@sm©llJBiS^^^>TOmj^JX•feS»*«l 9|a 

20 2 9. Mmmmmm(Dj'mmmMxh^ m^m 1 9 t3ttcD«j^, 

3 0 . mmskm.(o^mmmmxhmMm 1 9 ia«(^,ffi^i^„ 
3 1 . mmmff^'f-mf^mixh^ m^m 1 9 ia«<^,mfigi^o 

3 2 . fl^2^ff'<^i^g&f^^jT-fc5tt^:^ 1 9 mm(om^mo 

3 3 . Wimmim(DmmnmMxh sit^R^ 1 9 ib«<dm!^„ 
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V^T^>j;V^^#^S^s OR' ' tt«M$tlTV^T%J:V^7fC^S^^. R{irv'/i-^ 

3 5 . mmikm<D^mmm\x'h?> m^m 3 4 mmoni 

3 6. tLtt®Slj««©«f^;^jTfc5W5|t^3 4lB«(D^L 

3 7 . i^tt'L->M*(D«?&MTfc 2)11*^ 3 4|B«©^J„ 

3 8 . 2.|f jJ^Jg 3 4 iai6©^L 

4 0. Mmw}mmm^(D^mmMx^hmiKm3 AmmoMo 
4 1 . mm.m<D^m^m\xh6 m-^m 3 4 ia«(7)^j„ 

4 2. 5 3 4 ia«<7)^L 

4 3 . mmmimommnumxh^mi^m 3 4 la^cDi^jo 

4 4 . 1 mmo)i\:^m-kfzit^(D^(Dmmm^m%W}m\m^-r^ :Lt^ 
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